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TOLERANCE FOR ALKALIES IN ASIATIC CHOLERA,’ 


By ANDREW WaTSON SELLARDS. 


(From the Biological Laboratory, Bureau of Science.) 


The symptoms of Asiatic cholera, in comparison with those of other 
acute bacterial infections, present some unusual features. Although the 
infectious process is extremely acute, the disease sometimes running 
а. fatal course in a few hours, yet the body temperature is usually 
normal or subnormal during the stage of collapse. In this stage, a рго- 
nounced disproportion frequently occurs between the temperature and 
the pulse rate; for example, a temperature of 36° or 31? C. may be ac- 
companied by a pulse rate varying perhaps fron 130 to 160 per minute. 
Tn contrast to the other infections of the intestine such as tuberculosis, 
typhoid fever, and bacillary dysentery, there is a marked leucocytosis 
comparable ouly to that which is sometimes seen in pneumonia. 

Certain features of the disease, such as the short course, the abrupt 
onset, and the low body temperature, bear more resemblance to the 
acute intoxications of chemical origin than to the ordinary infectious 
fevers. During the reaction from the state of collapse the symptoms 
of toxemia develop, but the origin of the toxin is not entirely clear. 
Jn addition to the hypothetical toxin of the cholera vibrio. іле sudden 


з Presented at the first biennial meeting of the Par Eastern Association oi 
Tropical Medicine, held at Manila, Murch 8, 1910. 
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loss of large quantities of fluid? from the body gives rise to a con- 
siderable mechanical disturbanee in the circulation of the blood 3 it 
has. been suggested that this disturbance „might be responsible for all 
of the symptoms of cholera. However, there are fulminating cases of 
cholera “sicea,” where the loss of fluid is negligible; also, the early relief 
or prevention of the mechanical disturbance by the administration of 
fluid to the body, often fails to control the disease. 

The principal evidence indicating serious metabolic disorder is the 
rather high percentage of cases which die in uremia, amounting in 
some epidemics to 20 per cent (2). Consequently, the treatment of 
this complication becomes second in importance only to the treatment 
of collapse. The development of nephritis and uremia may be de- 
pendent both on the toxemia and on the mechanical disturbance. Mild 
eases of cholera, with insignificant loss of fluid, not infrequently de- . 
velop а fatal uremia. Also, Czerny (3) has shown that when laboratory 
animals are rapidly deprived of water, recovery takes-place on the 
restoration of fluid, but a temporary albuminuria develops. The fol- 
lowing investigation will consider the possible relation between uremia 
and certain symptoms of acid intoxication oceurring in Asiatic cholera. 


The material on which the following data aye based consisted of a series 
of cholera cases occurring almost exclusively among the Malay races in Manila 
from September, 1909, to January, 1910, inclusive. The total number of cases 
was distributed with fair uniformity throughout this period. The disease was 
widely scattered over the city and outlying districts, There was apparently 
no direct communication between the individual foci of infection, neither was 
aby common source of infection located. The outbreak was rather more endemic 
than epidemic in character. Of the total of 340 cases, 147 were found dead by 
the municipal medical inspectors and the remaining 193 were required by the 
regulations of the Bureau of Health to be transferred to the San Lazaro Hospital. 
Bacteriologic examination of all cases for the isolation of the cholera vibrio in 
pure culture was performed by the biological laboratory of the Bureau of Science. 
Only the cases where the injection of salt solution Was indicated, 111 in number, 
were studied in this investigation, It gives me much pleasure to acknowledge 
the many courtesies of Dr. 4. P. Goff, chief of the San Lazaro Hospital Division 
of the Bureau of Health. 


“Тһе loss of fluid is measurable in liters. The desiccation of the tissues is 
very general, but the effect on ihe blood is most noticeable. Rogers (1) found 
that,-instead of the corpuscles forming about 45 per cent of the total volume of 
the blood, their volume may rise to as much as 60 to 80 per cent, and the 
fluid content of the blood may be reduced as much as 64 per cent of the total. 
The viscocity of the blood becomes so great that circulation through the capil- 
laries is effected only with the greatest difficulty. This increased viscocity is 
probably sufficient to account for the rapid pulse rate, even in the absence of 
fever, With the continued loss of Quid, the blood pressure in the brachials 
very commonly falls to zero and the peripheral arteries may remain pulseless 
for many hours, 
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In looking for evidences of acid intoxication attention was directed 
especially to the examination of the urine? in regard to: (1) Acetone 
and acetoacetic acid; (2) the ammonia coeflicient; (3) tolerance of 
the body to alkalies, +. е, the amount of alkali required by the body 
to render the urine alkaline. 

Acetone and acctoacetic acid—The urine was examined directly, with- 
out distillation, for acetone using the iodoform test and the nitro-prussid 
color reaction. 'Pwenty individuals receiving treatment with sodium 
chloride were examined. Specimens were obtained from both mild and 
severe cases including urines voided in collapse, in uremia and in con- 
valescence. The reactions for acctoacetic acid were somewhat inconclusive. 
With ferric chloride a definite Bordeaux red color was not obtained, but 
in seven of the twenty cases a dark red and, in some instances, a slightly 
byownish-red color was obtained. It is not unlikely that the urinary 
pigments may have masked the violet shades which are obtained with 
acetoacetic acid in aqueous solution. Furthermore, the red color faded 
to a yellow on standing after a few hours; also when the nrine was first 
boiled, no color reaction was obtained. However, one would hesitate 
to conclude definitely that acetoacetic acid was present, especially as 

“none of the specimens gave a definite reaction for acetone. The absence 
of acetone seems a little unexpected when we consider that in cholera at 
least three conditions are present which sometimes give rise to acetonurin, 
namely, starvation, intestinal disorder, and uremia. 

According to von Noorden (13) acetone and acctoacetic acid usually 
appear in the urine on the first day of starvation in healthy individuals. 
Ewing (14) has collected many instances of acetonuria in intestinal 
disturbances which have been characterized especially as cyclic vomiting 
and coma dyspepticum: In two cases of uremia, Lorenz (15) found 
acetone, acetoacetic acid and 8 oxybutyric acid. 

More extensive observations might offer some explanation for the 
failure of acetone to appear in the urine; perhaps a larger variety of 
specimens from different stages of cholera might show that it is not 
constantly absent. 

Ammonia coefficient.—Of course, the ammonia excreted in the urine 
gives some information as to the amount of acids produced in the 
body. V. Terray, Vas, and Gara (6) found a pronounced increase 
in the excretion of ammonia during the stage of reaction and this 
jnerease was both relative and absolute, the highest amount recorded 


2 Мо examinations of the blood were attempted. Clinical determinations of 
the carbon dioxide content of the blood are as yet unsatisfactory. Apparently 
the normal alkalinity of the blood in cholera is definitely reduced (4). Cantani 
(5) has.even reported an acid reaction of the blood at the end of (be life. 
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being 6.5 grams in one day. In the examination of 28 cases we have 
found, almost uniformly, an increase in the ammonia coefficient, There 
were but 6 cases which at any time gave a coefficient of less than 
5 per cent, and 3 of these were receiving alkali or acetate in relatively 
large amounis. In some instances the increase was comparable only to 
the values obtained in the acid intoxication occurring in diabetes. Тһе 
data are given in Table VIII. 

Tolerance for alkalies.—1t, in cholera, there ів an increased produc- 
tion of ammonia for the neutralization of acids, then the administration 
of alkahes might result, first, in a reduction of the ammonia coefficient, 
or, second, the amount of alkali which is normally required to render 
the urine alkaline might be increased. 

Preliminary experiments testing the ingestion of sodium bicarbonate 
by mouth suggested a fairly definite increase in tolerance. The prin- 
cipal source of error attending ingestion experimenis would lie in the 
possibility of a loss of alkali before assimilation. With the expectation 
of at least partially avoiding such an error, the alkali was given in 
relatively small quantities and repeated at frequent intervals until the 
‘urine became alkaline. Patients were selected who were not in a stage 
of active Фалтћора ; also, only those cases were chosen which were voiding 
rather. freely in order that the results might not be complicated by 
ашу marked disturbances in the secretion of urine. Because of these 
restrictions none of the cases selected showed clinical signs suggesting 
acid intoxication. In Table I those cases ave excluded in which any 
marked diarrhea followed the use of the sodium bicarbonate. 


TABLE І. -Showing effect of ingestion of alkalies. 


ONE GRAM SODIUM BICARBONATE EVERY TWO HOURS. 


"1 га | 
Serial | Day of Мать (таш Еп E. | 
eria] ay of | cosas ient, | Number amount| Effect on reaction of | Termina 
number. disease, Condition of patient. ‘or stools| of urine to litmus. tion, 


о 
alkali. Н 
| ON ] А š 
ニレ ーー 一 | 4- š: a 
| | TUNER al Recovered. One Alkaline for 2 hours. 
i i week withoutsymp- | і 
H toms, 1 { 
Convalescent (3/ о! 7 | All specimens acid__| Recovery. 
days). i 1 A 
А Convalescent (1! 5 : pe 
H week}, | | 
: Fair condition, i! Do. 
Partial collapse. 2: Do. | 
a 


| for 14 hours. 
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TABLE I.—Showing effect of ingestion of alkalies—Continued. 
FOUR GRAMS SODIUM LICARBONATD EVERY TWO HOURS. 


| | това 1 
Serial Day of iti ЧА Numheramount! Есе оп reaction of | Termina- 
numbers. aret] Condition of patient. lof stouls.| of ! ^ urine to litmus. Чоп. 
: alkali. | 
1 un cr "| aie tee PT で うつ = 
Š Grams, : 
3 | Mild symptoms. 9 1 20 | АШ specimens acid__| Recovery. | 
4 | In stage of reaction 1 12 | Neutral for 2 hours... Do. 
з | Egrly uremia -...... 7, 20| АП specimens acid.. | Death. 
6 | In stage of reaction 1 1 20 Recovery. 
3i 28 


1-1 капу uremia 


| Death. | 
i | 


EIGIT GRAMS SODIUM BICARBONATE EVERY TWO HOURS, 


ii Mild symptom: 


1 15, Alkaline.. Recovery 
3! Ean 2 82 | АП specimens acid_| Death. | 
TE 5 8 | Neutra) or alkaline 
: : for? hours, 
9; 8 Neutral or ulkoline 


: ] for 6 hours. ! 
i і і 


а Bicarbonate discontinued on account of nausea. 


Tn order to climinate some of the sources of error arising from the 
ingestion of alkalies, intravenous injection was also tested. In Table 
I, one patient (Number 8), in addition to the-alkali by mouth, received 
intravenously 40 grams of sodium bicarbonate followed twelve hours 
later by 10 grams of sodium carbonate, also injected intravenously ; 
the urine remained acid. Intravenous injections of sodium bicarbonate 
were then taken up systematically. 

The majority of the patients were first tested immediately on admission, 
while in collapse, As а routine, the bladder was emptied by catheter before each 
injection of alkali. Because of the anuria of cholera there. was, in some ín- 
stances, an unavoidably long interval between the injection of alkali and the 
first secretion of urine; therefore, these intervals have been included with the 
other data. The amounts of sodium bicarbonate are stated in terms of the original 
amount present before sterilization. It is important to note that after sterili- 
zation in the autoclave, approximately 0.2 per cent of, normal sodium carbonate 
was present in the solution, being derived from the conversion of the bicarbonate 
into earbonate by heat. 


Precautions were taken not to overlook the excretion of unaltered 
bicarbonate in the urine. When the reaction of the urine js acid it 
is evident that there can he no bicarbonate present. In those instances 
where a neutral reaction was obtained, the urine was tested bath before 
and atter boiling to conyert any alkali present into a form which would 
react more readily with litmus. Only the reaction of the first specimen 
voided after injection is recorded in Table 11, but observations were 
niade for at least two days after the last injection. Where “no urine" is 
recorded, this wag determined in each instance by catheterization. 


TABLE IL—Showimg tolerance for intravenous injection of alkati. 


Urine. Alkali. Urine. Alkali. Силе. 
Duration Reaction DHT Eas — за 
Serial number. atone before in- oÈ nitat, Interval ; Amount, Tnterral 
А artim- jection of Ftin Interval Reaciionto between second’ ТИРА Resetionto between | Атиний, Interval Reaction to 
jection. “alkali, jeerion. ster limes. injec- injec- Het ak Tittus. injec- |н after В. items, 
P; tions. tion. i tions. B e 
Days, ће, Grame. Hours. | Groms; ` Hoars- ДР 
# вж. 20 з 1 2! 15 ав | 
16... 96 рож ж 3 ! 40: 2 'Alkelineb _ — 
о 8 |o 15 8 Acid. Ки EN 2а Асја. 
о 21 | дей. D NEC So urine - 4 20 |______ So urine - 
0 в бшш. E EN 6 a] тава OES 
9 GE А. ан dl АЕ 8% Еа лаа No wrine —-- 
Фо BBO й ЖЕКЕН (E 6 20 6 | Acid... 
о 4 | acid ПЕНЬ ОН фталь т 40 BURR ибис uen ТА ал аи 
оо an 21 alkaline - 6 40 да eu : 
з 0 LE No urine .. 4 30 wen GO 8 E] 3 Рата. 
оз Ж: тел ide ll. 4 30 ; alkaline’. 
Н от 30 1 Alkalines о 5 30 Olde у лы 
° 30 
з 
1 зо 40 eme Бекен た ! 
Ф 30 БЕРЕЗИ. с жена пи ИНД ОЗИ ОН НОЙ ЛРУ dinde e e ня АИНУ 
BILL КОННИ зо 9 ge に ーッ ` 
BS LAE 118 Ф. » 3 эр acid 


* Ü, signifies no urine. X, that no eatbetarization was made. 

v Second specimen 2: hours later reacted sharp!r acid. 

з Remained neutral ior 12: hours after injection and then reacted веза, 
2 Second specimen 8 hours later reacted acid, 

є Second specimen 2 hours later reacted sharply acid 
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The amounts of alkali, administered as shown by the preceding table, 
varied from 30 to 80 grams, yet in 13 of the 18 cases the urine 
constantly remained acid. These data are rather definite in view of 
the ease with which the reaction of the urine can ordinarily be rendered 
alkaline, for example, by a continued vegetable diet, by the ingestion 
of certain organic salts, and even by a pure diuresis, such as follows 
the consumption of sodium chloride (7). Several of tbe cases also 
show that the intravenous injection of alkalies, at least in large amounts, 
will render the urine alkaline. The principal datum, then, which is 
required to complete this evidence of tolerance is the determination 
of the effect of the intravenous injection of alkalies on normal indi- 
viduals, i. e, to determine whether alkalies, in relatively small quan- 
tities, when injected intravenously, affect the urine in the same manner 
as when they are ingested in the alimentary tract. 

Absolute conditions of metabolism experiments with exact regula- 
tion of the diet were not attempted. Intravenous injections were 
made in normal adult Malays. The individuals selected were obtained 
from those classes who live largely on a vegetable dict. The same routine 
was followed as for the cholera cases. Sodium bicarbonate was given, 
in 1.5 per cent solution, using a part of the same stock which was 
employed for the work given in the preceding table. The bladder 
was emptied by catheter immediately before injection. Either a rather 
concentrated solution of alkali must be employed or else a relatively 
large amount of fluid must be introduced. In view of these disad- 
vantages, an extensive series of normal cases was-not considered advis- 
able. Three cases only were tested. 


TARLE III.—/ntravenous injections of alkali into normal individuals as a control 
for Table II. 


urine be- 


i 
[Reaction ої 
| Amount] 


Eficet on uring, 


Number fore injcc- | 
+ Grams. | 


т 0! 
і. боп оі. alkali. 
alkali. 


2.0 Reaction constantly acid. 

4.5 Alkaline for 5; hours after injection. 
ral 5.0 [же or neutral for 114 hours after injec- 
tion. 


DEGREE OF ACIDITY OF THE URINE. 


Titrations of the acidity of the urine could hardly give very im- 
portant information concerning the acid metabolism. However, in many 
instances the reaction of the urine not only remained acid afier the 
administration of the alkali, but the acidity was considerably increased, 
as determined by titration. Table IV shows the maximum acidity 
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found in cases treated with chloride, bicarbonate and acetate of sodium. 
The estimations were made by titration with м sodium hydroxide, 


with phenolphthalein as an indicator, according to the recommenda- 
tions of Мерей (8). For convenience, the data аге expressed in 
fractions of a normal solution. 


Taste 1V.—Bhowing maximum acidity of urine in fractions of a normal solution 
after intravenous injection. 


Sodium acetate. Sodium bicarbonate. | 
Sodium i i 
chloride, |- ===: ーー — 
maximum 
acidity | Amount, 18а | Amount, | Maximum 
of urine. | in grams. of urine, | 12 grams | of uri 


GENERAL AVERAGE. 


In the preceding table, it is seen that high and Jow values occur 
jn all three groups of cases, The normal range as stated by Кореї, 
varjes from one one-hundredth to one-thirtieth ;in the sodium chloride 
group there are several instances where the concentration is higher 
than one-thirticth normal. The general averages which have been cal- 
culated have relatively little significance since many of the cases had 
received almost sufficient acetate or alkali to neutralize the urine. 
However, the behavior of the individual cases showed definitely that, 
within certain limits, the injection of bicarbonate or acetaie was fol- 
lowed by am increase in acidity of the папе. The first or second 
specimen voided sfer injection often showed а normal degree of acidity, 
but the Јави“ increased rapidly, usually reaching its maximum during 
the first twenty-four hours afler secretion commenced. "Тһе decline to 
normal took place gradually, requiring two or three days. The cause 
of the increased acidity following the injection of alkali was not deter- 
mined. One possible factor might be found in the sudden diminution 
of the albumen content of the urine, which sometimes occurred in cases 
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treated with alkali This diminution was often quite noticeable iu 
the amount of precipitate obtained on boiling the urine. It is possible, 
where the albumen content is high, that considerable acid is bound as 
acid albumen, but with the diminution in the amount of albumen, 
less acid may be removed during precipitation and becomes available 
for the neutralization of the alkali. 

The presence of alkali albumen in the urine would also he of con- 
siderable importance on account of its acid properties. Several speci- 
mens of urine were examined for alkali albumen in which the acidity, 
after the injection of acetale or alkali, was equivalent to one-twentieth 
of a normal solution or тоге. Eight samples were tested. In five, 
no precipitate was obtained on careful neutralization, and in the remain- 
ing three only a trace of turbidity appeared, which did not dissolve 
in excess of alkali. On adding sodium chloride to saturation, three 
specimens remained clear, four showed a faint trace of precipitate and 
in one a moderately heavy precipitate appeared. These urines of course 
contained more or less protein on account of the accompanying 
nephritis. This last specimen of urine, which precipitated with sodium 
ebloride, gave no precipitate when the acid solution was first heated 
to boiling and the precipitated proteins removed by filtration. Š 


RELATION OF THE TOLERANCE FOR ALKALIKS TO THE ENTERITIS AND 
TO URJEXIA. 


It is of considerable iuierest to determine whether this tolerance 
for alkalies depends upon the cholera infection itself or upon the 
accompanying nephritis. It is important to note that the tolerance 
apparently jnereases as the nephritis develops and persists after the 
enteritis has subsided. In Table ЇЇ, the only alkaline veactions which 
were obtained occurred during collapse (cases numbers 16, 25, 26, 28, 
and 39). Of the patients receiving alkali by mouth, one case (‘Table T, 
Dumber 1) was frec from symptoms. and examination of the stool no 
longer showed cholera vibrios to be present; nevertheless, there were 
indieations of a slight tolerance for alkali. A few preliminary tests were 
sufficient to show at least that nephritis does not always cause a toleranec. 

Only four cases were iested, three of chronic and one of acute 
nephritis, The three chronie cases were voiding freely ата showed 
no definite tolerance. One of these cases was given j grams and the 
other two 8 grams each of sodium bicarbonate by шоці), in one doze, 
and the urine promptly became alkaline in each instanee. ITawever。 
the case of acute nephritis had developed partial suppression of urine 
and was exereting about 275 cubie centimeters daily, Fairly detinite 
signs of tolerance were obtained. The ingestion of 3? grams of sodium 
bicarbonate, in S-gram doses every three hours, failed to render the 
urine alkaline. On the day following the administration of alkali, 
there was no increase in the amount of urine excreted, the twenty- 
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four hour specimen measuring 370 cubic centimeters. On the second. 
day after the first test, an intravenous injection of 1,000 cubic centi- 
meters of & 1.5 per cent sodium bicarbonate solution was given according 
to the routine used in the cholera cases. Only one alkaline specimen of 
urine was obtained, and this was the first sample voided after the 
injection. ‘The acid reaction of the urine returned within two hours 
after the injection and all succeeding specimens for the next twenty-four 
hours had an acid reaction. The total vohume of urine for the next 
twenty-four hours increased to 600 cubic centimeters. 

While these results are by no means conclusive, yet they might 
suggest that tolerance was most likely to occur in those cases of nephritis 
where suppression of urine has developed. 


CLINICAL SIGNS OF ACID INTOXICATION. 


During the stage of reaction in cholera it i& not uncommon to see 
an almost abnormally bright color of the mucous membranes associated 
with a type of dyspnea approaching aii-hunger. . Such patients usually 
have either a partial or complete suppression of urine and an increase 
in the blood pressure which is sometimes as high as 200 millimeters 
of mercury. In cholera, the symptoms of acid intoxication become so 
intimately related to those of uremia that differentiation is hardly 
possible. Indeed it has been suggested by Senator (9) that uremia 
from any cause whatsoever is only an acid intoxication. 


INDICATIONS FOR TREATMENT. 


The symptoms which indicate an increased production. of acid in 
cholera are as follows: 

(1) The tolerance for alkalies із well marked; (2) the ammonia 
coefficient is almost constantly increased; (3) clinically, there is a 
stage in which many cases develop an abnormally bright color asso- 
cialed with dyspnea; (4) as reported in the literature, the blood 
shows a diminution in alkalinity. 

This evidence is hardly sufficient to constitute a proof of acid intoxiea- 
tion. Perhaps the most important point is the inereased tolerance 
for alkalies. Even if we assume that ihe alkali injected is neutralized 
in the body by acid, it does not necessarily follow that the acid existed 
preformed in the body in sufficient quantity to effect neutralization. 
Howeyer, in addition to this group of symptoms, the period of starva- 
tion in cholera also offers a possible etiologie factor for the production 
of acid intoxication. Although the period of starvation is relatively 
short, amounting only to a few days, yet this means not only absolute 
deprivation of food, but perhaps a much greater tissue waste than 
would occur in a normal individual when starved. 

There is another explanation depending upon a somewhat different 
hasis which should also be considered, Although alkalies are rapidly 
excreted by the kidneys in normal individuals, yet the anuria of 
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cholera may permit their retention for a longer or shorter period and 
thereby: possibly give rise to opportunities for the formation of alkali 
albumen. If we assume, for example, that alkali albumen is formed 
during a period of anuria, then even after the secretion of urine has 
commenced, any additional alkali which might be injecled could be 
neutralized in the body by the acid properties of the alkali albumen 
already formed. ‘The conditions bearing upon the possibility of the 
formation of alkali albumen were as follows: The coneentralions of 
bicarbonate before injection varied from 1 to 2 per cent. Estimating 
the quantity of the blood as one-twentieth of the body weight in cholera 
patients, the maximum concentration of alkali after injection would 
be about 0.8 per cent. In certain cases where the loss of fluid had 
been replaced by sodium chloride solution, the quantity of blood may 
be estimated as normal, and the minimum concentration calculated for 
the 1 per cent solution of bicarbonte would be about 0.3 per cent after 
injection, The duration of the period of anuria was rather long in 
some instances, for example, fifty and forty hours in numbers 23 and 
51, Table П. On the other hand, several cases which showed a definite 
tolerance were excreting rather freely, for example, numbers 54 and 
56 in Table II. Hence, it is hardly probable that the formation of 
alkali albumen could be the sole factor im explaining the differences 
between the control individuals and the cholera cases. 

Lastly, it may be noted that the condition known as acid intoxication 
is but imperfectly understood and that there is no standard method 
for its diagnosis. 

The essential feature to be determined in regard to treatinent, is 
whether this apparent tendency toward acid intoxication is a protective 
mechanism which should be encouraged, or whether it is a deleterious 
condition which should be opposed. During the intense cyanosis of 
collapse, the use of alkalies, theoretically, has relatively little value. 
On the other hand, the stage of reaction constitutes an entirely different 
condition, In the administration of alkalies the principal points to 
be determined are, namely: (1) Ilow early does the tolerance for 
alkalies develop and at what stage should their administration be com- 
menced? (2) In what form should alkali be employed and in what 
amount may it be used? 

The symptoms of acid intoxication become more pronounced as the 
disease progresses. The tolerance for alkalies apparently did not reach 
its height before the third or fourth day. The ammonia coefficient 
was usually not excessively increased during the first and second day. 
During collapse there was intense cyanosis and the bright, flushed color 
did not appear until patients were well along in the stage of reaction. 
As to the period at which the administration of alkalies must be begun 
in order to prevent the appearance of acid intoxication, this must be 
determined by more or less empiric methods. 
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In the treatment of acid intoxication there are, apparently, two objects 
to be accomplished, namely, (1) the neutralization of acid, and, (2) 
the removal of carbon dioxide. ‘Three groups of chemicals may be 
considered for this purpose: The normal carbonates and hydroxides, 
the bicarbonates, and certain neutral salts of the organic acids. 

Of the first group, normal sodium carbonate is most commonly em- 
ployed and, of course, without preliminary alteration combines with 
carbon dioxide and neutralizes acid. Тһе bicarhonates, being saturated 
with carbon dioxide, can only neutralize acids, while the organic salts, 
such as the acetates and citrates, can do neither. However, both the 
organic salts and the biearbonates are converted in the body, in part 
at least, to the carbonate. The ultimate decision as to the most suitable 
form of chemical to be employed may be found to vary according to the 
stage of the disease in which its administration is commenced. We 
have tried normal sodinm carbonate, sodium bicarbonate, and sodium 
acetate from the three groups just mentioned. Normal sodium car- 
honate, in relatively small quantities, has long been recommended for 
use in cholera, but no reports have been found as to the effect of this 
treatment. Apparently the largest amount which has been used is 
that recommended hy Manson,(10) who suggests a concentration of 
60 grains to the quart, injecting about 2 to 3. quarts of fluid, making 
а maximum of about 12 grams of sodium carbonate, his solution is 
apparently intended to be used for the treatment of collapse. 


EFFECTS OF ALKALIES ІХ ASLATIC CHOLERA. 


In testing the normal carbonate, a slightly stronger solution than 
that used by Manson was prepared, namely, 0.5 per cent cach of sodium 
chloride and sodium carbonate, and used in two casos in oxrtremis. 
Following the usual routine, 9 liters of fluid were employed and in 
each instance death occurred five houra after. the injection. 


The first case was one which had been in remia for three da The 
injection was followed, after about fonr hours, by slight convulsions, but it is 
impossible to say whether or uot they were caused by the alkali. The urine 
did not become alkaline. The second case was in total collapse and did not 
respond to the injection. No urine was secreted. There was a slight muscular 
rigidity which lasted a few minutes. The suppression of urine could hardiy 
have been responsible for this rigidity, sinee the total duration of illness was less 
than one day. No changes in the erythrocytes occurred in either case. 


Because of the apparent tendency to cause convulsions, the normal 
carbonate was discarded and a smal} group of cases was tested, using 
sodium bicarbonate in varying amounts and concentrations, but а чув 
commencing the injections during the stage of collapse, In the majority 
of cases, two liters of fluid have been given at each injection. 'Uhree 
concentrations of sodium bicarbunate were employed, namely, 1, 1.5, 
and 2 per cent. One-half per cent ^о? sodium chloride was added to 
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the 1 per cent solution, but the two stronger solutions were made up 
without the addition of any other salts. 


The preparation of sterile sodium bicarbonate in large quantities (20 to 46 
liters) offers some difficulties because of the instability of this salt at the 
temperatures required for sterilization. The normal carbonate is rapidly formed 
even at 70° C. When solutions аге heated in the autoclave а considerable 
portion of the bicarbunate is changed permanently to the normal carbonate. АП 
of the concentrations used were sterilized hy heat except some of the 2 per 
cent solutions, which were filtered through porcelain. 

Estimation of the amount of change occurring during sterilization was made 


by titration, against 5 hydrochloric acid with phenolphthalein. at а temperature 


of 0° С. Al any temperature а solution of nebtral alkali carbonate is hydrolyzed 
according to the equation Na * Ма CO’, + H* OH’ => Ка" ОН” + Na: HOO’, 
At ordinary temperatures а sharp end-point can not be obtained, but at 0° 
the solution may be titrated against hydrochloric acid with phenolphthalein to а 
fairly exact equilibrium. The concentration of the hydrogen ions from the 
dissociation of sodium bicarbonate is too low to affect the indicator and the 
reaction takes place just as if the latter were not present; the amount of acid 
required for neutralization represents, therefore, only half of the alkali present 
as normal carbonate. Sterilization was carried on for one hour ai 7 pounds 
pressure in an autoclave connected with live steam. By keeping conditions 
constant wilh regard to pressure and duration of heating, successive lots of 
solution were obtained which were fairly constant in composition. 

Aceording to the basis of calculation just outlined the average amount of 
change was as follows: 


' г 
i After sterilization. | 


NaHCO у | Cubie oen: 
| ud dest | timetersof | 。 А 
^ Ci зт! ігати 
poor re- | Fereentol | нанео, | Ха» СО, 
і ` quired to , con 204 рег 100° | per100 
i neutralize 10 Cone CO, | cubic сеп. | eubiccen- 
cubic cen- 290 » | timeters. | timeters. 
timeters ої | 
alkali. | 
1.8 м 1 өл 9.19 


‘These results do not represent a chemical equilibrium but show the progress 
of the reaction under certain given conditions. The fact that a relatively large 
amount of bicarbonate remained unchanged notwithstanding the high temperature, 
might be accounted for by the use of pressure during sterilization which would 
prevent the evolution of sieam irom the solution. 


All the patients included in Table V, except numbers 27 and 39, were 
admitted in complete collapse; one ease (number 27) was complicated 
with an acute, bloody dysentery. No detailed classification of the 
condition of the cases was attempted other than the separation into 
partial and complete collapse. Physical examination is hardly а salis- 
factory basis for the comparison of different cases; thus the records of 
the pulse, temperature, blood-pressure, respiration, and the other evidences 
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of loss of fluid may not differ markedly in cases which evidently may 
have a widely different prognosis. Furthermore, cases which to all 
appearances are very similar may behave: rather differently under the 
same treatment. 

Seven of these 14 cases died during collapse. This is not а pro- 
portionately greater death rate from collapse than occured in the control 
series treated with sodium chloride; yet observation of the individual 
cases seemed to indicate that in some instances they responded less 
promptly to the alkaline solution. 

The use of organic salts affords certain distinet theoretical advantages, 
On injection, these neutra] salts possess only the properties of salt action 
and might be equally efficient with sodium chloride for the treatment 
of collapse. However, subsequently after oxidation they would afford 
the properties of an alkali and also of a diuretic. Furthermore, a salt 
can be chosen which is chemically stable during sterilization, thereby 
avoiding the formation of the hydroxide or normal carbonate such as 
occurs in the sterilization of sodium bicarbonate. 

The group of cases recorded in Table VI was tested with sodium 

“acetate, The acetate was selected in preference to the citrate because of 
the solubility of calcium acetate. Busquet and Paehon (11) have 
reported that the citvates, the normal carbonates and that group of salts 
which precipitates caleium are more deleterious in their action on the 
heart than those acids, the calcium derivatives of which are soluble. The 
concentrations given in Table VI ane calculated for the crystallized salt, 
the 1.5 per cent solution representing approximately 0.9 per cent and 
the 2 per cent solution 1.2 per cent of the anhydrous salt. 

The patient (number 32) who died in uremia represented a type of 
those cases which develop only a mild enteritis, but terminate in a 
fatal uremia. 

This patient, on admission, received 30 grams of sodium acetate 
intravenously. The first laboratory examination did not show cholera 
vibrios in the stool. The condition of the patient appeared’ altogether 
favorable, but on the fifth day, slight symptoms of uremia developed in 
addition to the partial suppression of urine which had been present, and 
a second examination of th» stools showed the presence of cholera vibrios. 
On the sixth day, 30 grams of sodium bicarbonate were injected intra- 
venously. The secretion of the urine started promptly and in the 
following fifteen hours 600 cubic centimeters were excreted, an amount 
equal to the total volume for the five days previously. The urea content 
was 7.8 grams as compared with 1.9 grains for the same volume of urine 
excreted before the injection of alkali. 

In another instance the acetate was discontinued after the first injec- 
tion. Symptoms of uremia developed rather suddenly, and injection of 
sodium bicarbonate was commenced on the third day. In the remaining 
twelve days of life, a total of 180 grams of sodium bicarbonate was 
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TABrE VI.— Cases treated with sodium acetate, 
IX PARTIAL COLLAPSE. 
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"Or the sixth day this patient received 30 grams of sodium bicarbonate intravenously. 

в Two liters of isotonic salt solutions were also given following the injections of sodium acetate. 

< Involuntary. 

There were also 4 cases dying in collapse after an illness of less than two days and a fifth case which is 


described in the text. 
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injected. The secretion of urine commenced promptly after the first 
injection and continued until death. The blood-pressure, after the first 
injection, fell from 140 to 115 millimeters of mercury. The color 
continued very bright and the respirations were deep, but the rate was 
normal. On the eleventh day of the disease, examinations of the stools 
showed them to be free from vibrios. Death occurred four days later. 
At autopsy the small intestine was found lo be almost gangrenous. 
There was no attempt at reparation of the intestine, the lower half of 
the ileum being almost entirely denuded of the mucosa. In some areas, 
only the muscularis and serous coats remained. 

The total duration of the disease in this patient is in marked contrast 
with the series of cases treated with sodium chloride in which seven days 
was the maximum course for the fatal cases. 

If the percentage of mortality is considered in this group, it must be 
noted that four of the cases were almost moribund on admission. Oc- 
casionally, the secretion of urine did not commence very promptly after 
the injection of acelate. After secretion was established, the amount 
voided was usually about normal, although the nitrogen output as judged 
by the urea content was frequently rather low. However, some of the 
cases with low urea output made very satisfactory recoveries. Although 
in normal individuals acetates are oxidized almost completely to alkali, 
yet it does not follow that cholera patients would effect the complete 
oxidation of excessively large quantities of acetate. However, no acetate 
could be detected in the urine by ihe ferric chloride or ethyl acetate 
tests, although these reactions were rather unsatisfactory when applied 
to urine. In three cases where the acetate was given in 80-gram quan- 
tities, the distillation of the strongly acidified urine showed only a trace 
of volatile acid. 

A third group of cases was studied, abandoning any attempt at a 
routine for all patients. Тһе, general plan of treatment was {о use 
sodium. chloride solution for the stage of collapse, starting the sodium 
bicarbonate as soon as the stage of reaction commenced. The bicarbonate 
was used when indicated for patients who did not go into collapse, its 

»indieation being jndged by the dyspnca, the flushing of the cheeks and 
‘mucous membranes, the suppression of urine and the rise of blood 
pressure. For those cases where the loss of fluid was moderate aud it 
seemed probable that only one or two injections would he required. ihe 
bicarbonate was used for the first injection. 


In addition to the cases recorded in Table VII, there were also five other cases 
which were placed in the bicarbonate series on admission. ‘These died under 
sodium chloride treatment before the stage of reaction was reached; consequently 
they received no alkali, as there was no definite indication for its use. In the 
outline which follows later, these five cases are included with the number of 
deaths from collapse oceurring under alkaline treatment, fov otberwise the alkali 
series would represent selected cases. 

98151---? 


Тавию Vil—teses treated both with sodium chloride 


IN PARTIAL COLLAPSE. 


and sodium bicarbonate. 


Ñ | сода! First day, | Second day, Third day. | 
| 1 centi- | т Amount oi Total 
Seriali — iDuration Por Sodium bicarbon-: Sodium bicarbon- | саме Sodium bicarbor- | cuni: pcr ашал Сета Sd oat | 
zam- (ABE of ness, urine ate, сами | ate, cent ate. cendi у ашан, dis. | Termination. 
4 Ка o ER mp ee 
sion. [Pereent. urine. Percent ADMD, urine, Pereent,| АВЫП Ь | urine, Feet es 
| i | : 
| | Days. i 
4,689 3,80! L?40 | Acid 30! В | Вевотет. | 
fests! 600: 360+ Alkaline! — 90i 15 | me 
2,750 2800 9604 Acid. эм! Do 
280: 1,280! 3,00 йо. зі at По ! 
, зз] 315 1,580 do. р 17 | Do. І 
411,820 6,630 2,840- OD + 6 | Death; poeu- 
1 ' sonia. 
30| 10 | Recovery, 
$0: 31 | Death:enter- 
: 1 : itis. 
| і Age Sil ! 
IN COMPLETE COLLAPSE. 
тт. Т - > 
і о Ф D IRSE ME. -----| 1,460 1720 | 1,40 | Acid... қ 901 al Веготегу. 
0 si x i99 | 3,900 10| 1,055 do 20 | æl ро. 
ыт Oo о 1.5 z 140 4965 t ie F 90 | 8 ! Death;enter- 
| : ! ! | | tia, 
58; 65 1 9 x a LS 2 115 240 1,000 пао "1 9 Recovery. 
м P 3 0 9 80 0 10 ...do.... 30 ! 3 Deathjenter- 


itis, 


085 


"STHV'TTHS 


| 40 
зі 


инфе 


O| 15; з у ФА није d 
з 11,86] ーー- 2,850] 1980) 1.290 do 

| | 
— 9j 200800 атак 1,80) do... 


rp D P NN 


に 


s888 


17 | Вевотегу. 


1 Do. 
15 Do. 


4 Death; sul- 


£ Two injections isotonic salt solutions 2 liters each. 

* Two liters of 1.5 per cent of sodium bicarbonate. 

= Hypertonie salt solution 2 liters, 

4 Four liters of 1.5 per cent of sodium bicarbonate, 

= Three injections isotonic salt solutions 2 liters each. 
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This group of cases showed that the injection. of bicarbonate, in 
sufficient quantity, was followed by an active secretion of urine. In one 
ease (number 56) excessive amounts were voided, more than 6 liters 
being excreted in twenty-four hours. The urine secreted after the 
injection of alkali differed in several respects from that obtained after 
the injection of the chloride; after the use of the bicarbonate, both the 
quantity of urine and also the urea content (see Table IX) rose 
rapidly to normal. Тһе acidity as determined by titration was some- 
times increased. Not infrequently the amount of albumen diminished 
rapidly and the urines became albumen free at an early period. 

One patient (number 50) in this series was of special interest. 

Не was admitted after an illness of two and one-half days. The 
symptoms of uremia were fairly definite. The suppression of urine was 
absolute. Respiration was natural. The cheeks were flushed and the 
mucous membranes were bright pink im color. The pulse was full and 
bounding and the blood pressure measured 175 millimeters of mercury. 
Thirty grams of sodium bicarbonate were injected intravenously. The 
bright color of the mucous membranes persisted, but the tension of the 
pulse diminished rapidly and, after an interval of ten hours, the blood 
pressure had fallen to 135 millimeters. Sixteen hours after the injection, 
the secretion of urine commenced. The amount was small at first but 
steadily increased, and a prompt recovery followed. 

In another patient (number 48) the anuria persisted until the third 
day. The secretion of wine finally commenced eighteen hours after a 
subcutaneous injection 4 of 30 grams of sodium bicarbonate. The first 
specimen of urine was entirely colorless and contained no trace of urea 
or ammonium salts. However, there was considerable alkali present, 
amounting to about one-fifth of a normal solution, which was present 
both in the form of carbonate and bicarbonate. The second specimen, 
a few hours laler, contained a little pigment and a trace of urea, while 
the third specimen was almost normal. 

In addition to following the reaction of the urine, estimations of the 
ammonia coefficient" were made as a further aid in determining the 


*'The danger of abscess formntion and necrosis after the subcutaneous injection 
of alkalies has been emphasized repeatedly, but this method may occasionally be 
justifiable in the extreme conditions of cholera. In five instances where the 
available number of superficial veins was limited, sodium bicarbonate was 
injected subcutaneously in 1.5 per ceat eonceniratjon. In no instance was there 
any evidence of necrosis or abscess formation. Two of these cases were in an 
extreme condition and it was expected that a second injection of alkali would 
be required. A few hours after the injection, both patients complained of 
muscular eramps throughout the body. Тһе secretion of urine commenced without, 
further use of alkali. x 

“It gives me mteh pleasure to acknowledge the very helpful coóperation of 
Mr. George F. Richmond, chief of the chemical laboratory, Bureau of Science. 
These determinations were made under his direction, by Folin's (12) method. 
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most desirable dosage of alkali. High coefficients were found, not only 
in the cases treated with chloride solutions, but these high values 
sometimes persisted even after the administration of relatively large 
amounts of alkali. ‘Ihe quantities of alkali stated in Table VIII were 
injected before the urine was voided. 


TARIE VIIL—Showing ammonia coefficient under different conditions. 
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In the bicarbonate series, with one exception, only those solutions were 
free from normal carbonate which were sterilized by filtration without 
heat. There is the possibility, of course, that in the heated solutions 
the active agent was not the bicarbonate, but the normal carbónate which 
was also present. However, this explanation is excluded, first by the 
similarity in the action of the neutral sodium acetate as compared with 
the bicarbonate, and, secondly, by the fact that in two cases (numbers 
27 and 28) the normal carbonate was removed from the bicarbonate 
solution by the following procedure: 

A 2 per cent solution of sodium bicarbonate was sterilized by heat and the 
normal carbonate removed by adding an excess of normal hydroehlorie acid. 
Sufficient acid was added to reduce the content of sodium bicarbonate to 1.5 per 
cent and the solution was then allowed to stand several hours to permit the 
escape of the undissolved earbon-dioxide, but no special precautions were taken 
to remove the carbon dioxide in solution, 


CASES TREATED WITH SODIUM CHLORIDE. 


For comparison with the cases treated with alkali and acetate, a 
duplicate series was carried out, using the ordinary treatment with 
sodium chloride. The general nature and severity of the cases varied 
comparatively little throughout the period of investigation, thereby 
facilitating the division of the patients into fairly comparable groups. 
Of the total of 111 cases investigated, the first 20 were trealed with 
Ringer’s solution. In the remaining 36 cascs of the control scries, 
sodium chloride alone was used, and these cases were distributed 
uniformly throughout the series. Both hypertonic (1.8 percent) and 
isotonic (0.85 per cent) salt solutions were employed.? The following 
outline gives a summary of the causes of death in the group of cases 
treated with sodium chloride in comparison with those receiving alkali. 


| | Number of cases dying in— 


І 
" "Treatment. Om E £ 

Ollapse or neumo- ~, 
| | enteritis, | nig. Uremia, 
ЈЕ, сж [ы Баланар 
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* The term “enteritis” is used to designate those cases which died from the toxemia 
of the cholera infection in distinction from the toxemia of uremic origin, 

The causes of death, usually, were rather sharply differentiated. The 
uremic cases, in addition to dyspnosa and suppression of urine, showed 


*The conclusions in regard to the relative value of isotonie and hypertonic 
salt solutions for the treatment of collapse will appear in this number of the 
Journal, cw e 
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at least a normally bright color and usually considerable elevation of the 
blood pressure, which sometimes registered as much as 140 to 180 and 
even 200 millimeters of mercury. Constipation in these cases was not 
uncommon in the later stages of the disease. Those patients who lived 
three or four days, but with cyanosis, soft pulse, and normal or subnormal 
blood-pressure, are considered as having died of enteritis rather than 
uremia, even though respiration was labored and the suppression of 
urine was absolute. The initial loss of fluid by rectum in these cases 
might account for the absence of urine; also in these cases the diarrhea 
frequently continued until death. 

In reviewing the two groups it is noteworthy that the majority of 
patients who recovered under the sodium chloride treatment did not 
develop absolute suppression of urine for as long a period as twenty-four 
hours. However, in the alkali series, in addition to those which did not 
develop complete suppression, a considerable number recovered even after 
two days of.absolule suppression. 

The following outline gives a summary of the cases which recovered. 


| Number of days of absolute suppression. 


Treatment. ーー — 
| None. One. Two. Three. 
--- に = 1 
・ Chloride... ーーー 9 6 1 0 
Bicarbonate and acetate =] 7 i2 ті 1 


The final results were as follows: 


in| Total |Міншһего! 
Number of Deaths in inumberof| recov- 


cases. | uremia. |'deatbs, | eries. 


8 | 40 16 
28 | 27 


| Bicarbonate anà acetate 


Calculation of percentages upon such a small group of paliente could 
have little significance. However, it is noteworthy that the increased 
number of cases recovering under the alkaline treatment corresponds 
roughly to the number of deaths from uremia under the sodium chloride 
tveatment. Assuming that alkalies affect uremia only and have no 
influence upon collapse, then the theoretical limits of this increase would 
be the percentage of cases which ordinarily die in uremia. Of the 56 
cases treated with sodium chloride, 8, or 14 per cent, died in uremia. 
This corresponds closely to the conditions in India where Rogers (1) 
reports an incidence of 13.2 per cent of uremia in cholera. 
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After secretion of the urine was established, determinations of the 
urea content showed a suppression of urea somewhat comparable to the 
suppression of urine. In the following table, the determinations were 
made by the sodium hypobromite method and therefore include the 
ammonium salts as well as the urea. The analyses were at first made 
on twenty-four hour specimens of urine, but, after a marked suppression 
of urine, а sudden increase in the urea content frequently occurred such 
as would be overlooked in estimations of the total urea excreted per day. 
For example, the first 100 cubic centimeters of urine voided after a 
period of suppression might contain only 0.3 per cent of urea. For the 
remaining twenty-four hours, perhaps a liter of normal urine might be 
voided. It was necessary to examine each successive specimen separately 
in order to detect these critical changes. 

The percentage of urea, apparently, was almost independent of the 
„quantity of urine which was voided, and, at least as shown by Table IX, 
the sudden increase in percentage was not due to a diminution in the 
volume excreted, but was rather accompanied by an increase in volume. 
The changes in the urea content did not consist in fluctuations from small 
to large amounts, but the increased outputs were maintained. 


TABLE IX,—Showing changes in excretion of urea. 
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| -do, 2.8 | s 3.5 
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ent. 
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| 


Sodium bicarbonate, 30 
grams. 


* The aceurate collection of an extensive series of specimens in the midst of an 
epidemic was made feasible by the very excellent supervision of Miss A. E. 
McEvoy, Mrs, К. E. Taulbee, and Miss B. М. Gertsch, the nursing staff of San 
Lazaro Hospital. 
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Taste [X.—Showing changes in excretion of urea—Continued. 
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33....| Sodium acetate, 40: 0.05 6 


grams. 
.. Sudium acetate, 80 0.05 24 

š grams, | 
gp дай та ы сы 0.4 17 


" Before injection of alkali, 


In those cases in the sodium chloride group in which the percentage of 
urea was definitely lowered, the return to normal took place gradually (сі. 
especially numbers 53, 20, 40, and 45), while in the alkali group, a 
sudden increase in the output of urea was frequently noted (e. g., num- 
bers 19, 47, 50, and 54). It would be of interest to determine whether 
the suppression of urea was due to the inability of the kidney to excrete 
urea or whether the metabolism was at fault and the organism unable 
to produce urea. It would seem a little unusual for the kidney to 
excrete fluid and salts freely, and yet be limited (о subnormal amounts 
of urca. A priori, one would expect that the tolerance for alkalies is 
produced by a disturbance in metabolism rather than by a local lesion 
of the kidney. Assuming the presence of an acid intoxication, it might 
be expected that in the cases treated without alkali the nitrogen, which 
would ordinarily go to form urea, is utilized for the neutralization of 
acids, but in the presence of alkali it is no longer needed for this purpose 
and is exereted as urea. 
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CONCLUSIONS CONCERNING TREATMENT. 


The behavior, of these various groups of cases has led to the following 
conclusions : 

1. The choice of alkali for treatment may vary somewhat in the 
different stages of cholera. ‘The chief advantage of the normal carbonate 
would depend upon its ability to absorb carbon dioxide, but apparently 
few deaths occur primarily from failure of the internal respiration. 

9. Sodium acetate may have some advantages, especially for the stage 
of collapse. As much as 80 grams within twenty-four hours have been 
injected, but perhaps this amount is slightly excessive in certain cases. 

3. As a general routine, sodium bicarbonate has been the most effective 
of the three salts. Tis administration in collapse has several advantages 
and, in selected cases, concentrations of 1 or 1.5 per cent may be used. 
A weaker solution could probably be chosen which would be suitable for 
routine use in all савез of collapse. Early іп the stage of reaction, at least 
as much as 60 grams may readily be given within twenty-four hours. 
The most important indication for discontinuing its administration is 
the development of muscular cramps or twitchings. · These symptoms 
may appear, although-the urine remains acid, and may be considered as 
a reaction to the alkali. Several cases in which excessive amounts of 
alkali were tolerated without the appearance of this symptom, terminated 
unfavorably. There was a wide variation in the amount of alkali which 
resulted in the production of muscular contractions, The quantity ap- 
parently varied in direct proportion to the severity of the disease although 
Loeb (16) has shown that the precipitation of the calcium salts by 
carbonates. gives rise fo muscular contractions. Tf administration of 
alkalies is delayed. until uremic symptoms develop, secretion of urine 
follows promptly after injection of sodium bicarbonate, but the final 
termination is usually unaltered. 

4. In no case was the urine kept constantly alkaline. Indeed, in the 
majority of cases an alkaline reaction was never obtained, and it is 
difficult to conjecture what the effect might be of maintaining a constantly 
alkaline urine throughout the course of the disease. 

5. The most important single factor in determining the amount and 
frequency with which alkali should be injected is the quantity of urine 
excreted. Sodium bicarbonate in 1.5 per cent solution in 2-liter quan- 
tities has been injected as soon as patients come out of collapse and 
repeated at twelve to twenty-four hour intervals until a free secretion 
ot urine follows. Aside from mild convulsions, the only other untoward 
symptoms following the injection of alkali was a temporary hematuria. 
This occurred in 3 of the 55 cases. It was slight in amount and 
persisted for from two to four days. 

6. In comparing Ше two groups of cases, namely, those treated 


fi 
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with chloride and those with alkali, the most important difference is 
the absence of urcemia in the bicarbonate series. Аза гше, morphia failed 
to quiet patients when the stage of uremia had developed. However, 
after the injection of alkali, the respiration improved and the restlessness 
of the patients disappeared. Observation of the individual cases some- 
times showed a sudden improvement following the injection of alkali. 
The value of the injection of alkalies is seen most clearly in that class 
of cases which have only mild symptoms of cholera, but which never- 
theless develop a fatal uremia. у 

7. In the specific treatment of cholera, there are several distinct 
pathologie conditions which are commonly present and, consequently, 
no one treatment can meet them all. ‘The treatment of the toxemia, 
which is the most important factor, is not under satisfactory control. 
The effect of fluid on the relief of mechanical conditions in the stage 
of collapse is well established. Symptoms of acid intoxication and the 
development of urami during the stage of reaction did not occur 
(except in one instance) in a group of fifty-five cases treated with 
acetate or bicarbonate of sodium. 


GENERAL SUMMARY. 


1. Examination of the urime in cholera showed an almost constant 
inereasc in the excretion of ammonia. 

2. Cholera patients showed a definite tolerance to alkalies, a con- 
siderable excess of sodium bicarbonate being required to render the 
urine alkaline as compared with normal individuals. Within certain 
limits, the administration of alkalies not only failed to render the 
urine alkaline, but its acidity was even increased, as measured by 
titration. Following the injection of alkalies, there was sometimes a 
sudden and marked increase in the excretion of urea. 

3. The early administration of alkalies practically eliminated death 
from uremia. 

The most important findings are the tolerance for alkalies and the 
change in the course of the disease. ‘This tolerance may be dependent 
either upon the cholera infection, or upon the accompanying nephritis; 
apparently it is related more closely to Ше urwmia than to the enteritis. 
The condition will be of more general interest if it proves to be present: 
in uremia from other causes than if it is specific for cholera. 
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EFFECT OF THE CONCENTRATION OF SOLUTION IN THE 
TREATMENT OF COLLAPSE IN ASIATIC CHOLERA. 


By Artan J. Моблчоніли * and АковЕм WATSON SELLARDS. 


From the Biological Laboratory, Bureau of Science, and the Bureau of Health, 
Manila, P. I. 


One of the most prominent features of Asiatic cholera is the ex- 
tremely rapid scevetion of Jarge amounts of fluid by the intestine during 
the early stages of the disease. The excretion of water by the ordinary 
channels practically ceases. The skin usually becomes dry and the 
urine is partially or completely suppressed. In cases of average severity 
this constant flow of fluid from the blood and other tissues into the 
intestines ceases only when there is no more available fluid in the body, 
and it usually recommences when liquid is supplied. This process 
might be regarded as a compensatory reaction for removing bacteria 
and their products and at the same time rendering conditions unfavor- 
able for absorption from the intestine. Dangerous symptoms ‘appear 
only when the supply of fluid fails, and these symptoms are relieved, 
at least temporarily, by the restoration of fluid to the body. Naturally, 
the restoration of fluid becomes an important matter and the various 
methods employed to accomplish this have attracted considerable atten- 
tion. Sodium chloride is the solution which is in соттоп use, ahd 
the concentrations employed usually have been divided under a physi- 
ologic classification into three groups, namely, (1) hypotonic, (2) 
isotonic, and (3) hypertonic solutions. The theoretical valne of these 
three concentrations may briefly be outlined as follows: The hypotonic 
solution, by reason of its subnormal osmotic pressure, would tend to 
continue the excretion of water from the vascular system inte the 
intestine, necessitating, perhaps, the frequent injection of relatively 
large amounts of salt solution. The hypertonic solution would icad 
to restore water lo the hody with a minimum loss of injected fluid. 
By reason of the higher osmotic pressure of the hypertonic solutions 
the loss of fluid from the blood vessels into the surrounding tissues 
might be delayed, thereby checking the diarrhoea. This increase of 


1 Passed assistant surgeon, United States Public Health and Marine-Hospita! 
Service, Assistant Director of Health, Manila. 
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tonicity, if it were sufficiently pronounced, might even result in absorp- 
tion of fluid from the intestine. This, of course, would be accompanied 
by the possibility of the absorption of bacterial products. However, 
in practice, it is not supposed that the solutions employed are sufficiently 
strong to cause any such harmful action. The effect of the isotonic 
solution would fall between these two extremes, and presumably it 
would not interfere with the natural processes of the body. ‘Ihe 
essential question is whether one should aitempt to maintain the cir- 
culation with the use of as little fuid as practicable, checking the 
diarrhoea if possible, or whether liberal amounts of fluid should be 
used, allowing the diarrhea to continue. In some respects the absolute 
cessation of excretion by all channels is less desirable than a limited 
amount of diarrhea. ` 

Hypertonic salt- solulion has been in use for several years in the 
treatment of the stage of collapse in cholera, but Rogers recently has 
used it extensively and has reported very favorable results. He com- 
pared the results obtained with hypertonic solution of 1.3 per cent 
with those obtained with a hypotonic solution of 0.6 per cent. 

In the autumn of 1909 a small epidemic of cholera occurred in 
Manila and at the request of Doctor Strong the effect of different 
concentrations of salt solution for treatment were again studied. Two 
solutions were tested, an isotonic one of 0.85 per cent and a hypertonic 
of 1.3 per cent. The first 10 cases in each series were treated with a 
Ringer’s solution which was prepared according to the following formula: 
Sodium chloride, 0.8 per cent; polassium chloride, 0.04 per cent; and 
calcium chloride, 0.025 per cent for the isotonic and for the hypertonie 
solution, the sodium chloride was increased to 1.3 per cent, but the 
calcium and potassium salts were not changed. For the remaining cases 
sodium chloride only was used, in 0.85 per cent and 1.3 per cent solution. 

In comparing different concentrations it is important, of course, 
to know the changes in the salt content of the blood. In the following 
work it has been assumed that the loss of salts occurred somewhat 
proportional to the loss of fluid and that the relative differences exist- 
ing in the two salt solutions were not fundamentally altered after 
injection. 

The cases were divided into two series as nearly comparable às pos- 
sible. One of these series received isotonic and the other hypertonic salt 
solution. As a routine, 2 liters of fluid were injected intravenously in 
the course of oue-half hour. The number and frequency of the ірјес- 
tions was varied according to the individual case. In general, they 
were repeated when the pulse became weak and rapid and when the 
blood pressure registered between 50 and 70 millimeters of mercury. 

Measurements of the blood pressure were made on all cases. Rising 
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frequently from zero, the maximum was reached about one to three 
hours after the injection. This maximum varied somewhat in indi- 
vidual cases, but usually amounted to а slight rise above normal. 

There was no apparent difference in the frequency with which the 
injections were required to be repeated in the two series of cases. The 
physical signs indicating the absorption of fluid by the tissues were 
quite similar after the use of either solution. Usually, efter the second 
or third injection, the shrinking of the fingers disappeared, the skin 
over the extremities resumed its elasticity and the power of speech 
returned. 

Neither the course of the diarrhea nor the height of blood pressure 
which was obtained, bore any apparent relation to the solution which 
was employed. The following outline gives a general summary of the 
two groups. 


у ! Deuths. ! | 
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H fections.| First; ода |TbíTd | Totar, nte; i 
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M нән Бі | ве ее: | | 
Isotonie zi mj 7| 7 «| 18| з 1| 2| o] 
up m ај в| s| пр 5, ај зі 71 
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As regards the secretion of urine, no differences were observed. The 
proportion of cases dying in uremia was practically unaffected hy the 
use of the hypertonic salt solution. ‘This agrees with Rogers’ results. 

In addition to the cases treated with hypertonic solutions of sodium 
chloride, a series of patients was treated in this hospital with hypertonic 
solutions containing relatively large amounts of sodium bicarbonate. ` 
This salt is of especial interest in the consideration of hypertonic 
solutions, since, in concentrated form, the bicarbonates have the prop- 
erty of withdrawing fluid from the tissues. Twelve cases admitted at 
the hospital received the alkaline hypertonic solution during the stage of 
collapse. The comparison of the three solutions in the treatment of 

` collapse is as follows: 


Death in collapse. 


H ої 


] 
| Solution employed. 7 


i eases, [Npmber.{ Рог cent. 
i 


Neutral isotonic at 18 58 
Neutral hypertonic 30 17 57 
Alkaline hypertonic .. M 7 $0 | 
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However, the effect of the alkaline solution is not merely a question 
of hypertonicity. In addition to its property of attracting fluid from 
the tissues, it also has diuretic properties. These characteristics may 
be of equal importance with ihe ionie concentration of the solution 
in the interpretation of the treatment of collapse. А detailed report 
of the series treated with alkali appears in the present number of the 
JOURNAL. 

Records of the blood pressure were of interest in connection with 
the development of uremia. In some cases, the blood pressure re- 
-mained about normal during the stage of reaction, urine was excreted 
freely and recovery usually followed. However, in another class it rose 
rapidly during the stage of renction, the excretion of urine was limited 
in amount or lacking altogether, and a fatal uremia usually followed. 

In severe cases which recovered, the urine frequently diminished in 
volume about one-half toward the end of the first week, or early in 
the second week, of a normal convalescence. ‘This fact is of consider- 
able importance because of the prognostic value of the output of urine. 


SUMMARY. 


1. No definile differences for the two concentrations of salt solu- 
tion which were tested for treatment, were observed, either upon the 
course of the disease or in its final termination, 

2. Measurements of the blood pressure were of some service in deter- 
mining the frequency with which repetitions of the injections of salt 
solution should be given. | 

In considering these results and conclusions, it is important to em- 
phasize the severity of the cases under observation. The patients were 
often admitted io the hospital in complete collapse and, perhaps, were 
not particularly suited for such an investigation, since in many in- 
stances the beneficial effects following the usual treatment with ordinary 
salt solution were not obtained. Also, the total number of cases (61) 
was small and observations upon a larger series of patients under 
more favorable conditions might possibly give greater differences in 
the effect of Ше various concentrations of salt solution. 


THE CHEMICAL COMPOSITION OF THE BLOOD IN 
ASIATIC CHOLERA. 


By Haxs ARON. 


(From the Physiological Laboratory, Philippine Medical School, amd Biological 
Laboratory, Bureau of Science, Manila, P. I.) i 


All attempts to counteract the action of the toxins of the cholera 
vibrio, directly or indirectly, have thus far failed to give. satisfactory 
results in the treatment of Asiatic cholera, There is at present only 
one method which is of distinct value in this disease, namely, the 
injection of large quantities of saline solution. Of course, this treat- 
ment is only symptomatie, tending to replace the great loss of water, but 
the curative action of its replacement is so great that without doubt 
we must regard loss of water as one of the main factors producing the 
grave results of the disease. The idea is a very old one that loss of 
fluid from the body is one of the most important factors in Asiatic 
cholera. The autopsy findings, such as a dry skin, peritoneal cavity 
and pericardial sac, as well as the increased viscosity of the blood, all 
confirm this belief. Investigators have repeatedly considered the question 
as to the effect of a great loss of fluid on the composition of the tissues 
of the body and of the extent to which changes in the composition of 
the tissues and fluids of the body are concerned in producing the stage 
of collapse and early death in Asiatic cholera. ‘The earliest and most 
authoritative investigations of the chemical composition of the blood 
were made in 1850 by C. Schmidt’ in Dorpat. However, Schmidt's 
conclusion that there is & constant withdrawal of water from the blood 
in stages of collapse has been doubted by several authors because he 

` used too few control subjects. The following question also frequently 
has been discussed during recent years: Does the blood, in addition to 
the loss of water, also suffer a loss of salts, and, if во, to what degree? 
The answer is without doubt of great importance in the treatment of 
Asiatic cholera, since, if water alone is lost from the blood, then we need 
only to replace it ; but if this is true of salts as well, then the latter must 
also be restored by the injection of an equivalent amount. 


? Zur Characteristik der epidemischen Cholera gegenüber verwandten Trans- 
sudafionsanomalien, Leipzig, 1850. 
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Two years ago, Rogers* stated that there is not only a great loss of 
water in cholera, but, especially in severe cases, of the salts (chlorides) 
in proportionally greater amounts than water, the blood becoming 
hypotonic. Therefore, he suggested the injection of hypertonic saline 
solution. and not of & normal solution such as is usually employed. In 
recent papers* he describes very favorable results by this method of 
ireaiment. Аз already mentioned, Rogers bases his treatment on the 
fact that he found a diminution of the chlorides in the blood. The 
accuracy of his chemical method of estimating the content of chlorides in 
the blood or blood seruin is open to criticism; furthermore, his differences 
depend upon results showing that the blood of the average healthy 
Bengalese contains relatively more chlorides than that of Europeans. 

I have undertaken я number of further analyses because of the im- 
portant bearing which the composition of the blood in cholera may have 
upon the pathogenesis of the disease and its successful treatment, and I 
began with a number of cholera patients who were brought to the San 
lazaro Hospital for Infectious Diseases. 

Blood samples were taken from a vein in the arm of the patient 
before treatment had been instituted. Tt is often quite difficult and 
sometimes impossible, especially in the stage of severe collapse, to 
secure even a few drops of blood in this way. In addition to the 
above, material was not abundant this year because the incidence of the 
disease in the city of Manila was very small, only two or three cases 
occurring per day, and a number of these were children. АШ the patients 
from whom blood was taken showed the typical picture of cholera, and 
the clinical diagnosis in each instance was verified at the biological 
laboratory of the Bureau of Science by a bacteriologie examination of the 
feces. It seemed better, as was done by Rogers, to estimate the chlorides 
as an index of the most important changes in the salt content of the 
blood, rather than to determine the total ash, because the latter course 
never gives such exact results. 

Twenty or 30 cubic centimeters of the blood were poured into a glass-stoppered 
weighing-boltlo filled with a mixture of oxalate solution and a few drops of 
formalin, the weight of these fluids having previously been determined. To be 
used for Ше determination of the total solids, a second sample of 2 to 5 cubic 
centimelers was at the same time put into а weighed, empty, glass-sloppered bottle. 
The two were then sent to the laboratory as quickly as possible, again weighed, 
and weighed portions of the samples taken for analysis. The coutent of chlorides 
alone was determined in the first ssmple, and, as а rule, two parallel analyses 


were made. 
Jt was my intention to make the first determinations according to Neuman's 
method* which in former experiments las given very sutisfactory results. 


? This Journal, Sec. B (1909), 4, 99. 
з Therap. Gaz. (1909), 33, 761. 
+ Ztsohr, physiol. Chem, (1903), 37, 116. 
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Not having the usval apparatus at hand, I improvised one, but the results were 
too low, either because the glass connection, ground by myself, was not 
absolutely tight, or the l-liter bottle was too large. I therefore abandoned 
this method and mixed the blood with 2 or 3 grams of chemically pure sodium 
carbonate, dried it in a nickel dish and incinerated it at a very low temperature 
but only to the point when all organie material was destroyed, no effort being 
made to burn the charcoal. The incinerated material was extracted several 
times with hot water, the filtrate precipitated with silver nitrate, and the ash 
and filter then washed with dilute nitric acid. The extracts very often had a 
slightly yellow color, In these cases the following technique proved to be very 
satisfactory: 

After precipitation with silver nitrate, the solution was boiled and a 5 per 
cent solution of potassium permanganate added, drop by drop, until a faint 
rose color appeared; the excess of potassium permanganate was then reduced by 
а few drops of ferro-ammonium-sulphate solution. The permanganate oxydized 
al the light yellow organie material, the fluid became clear, and at the same 
time the silver chloride became fully floceulent. Tho latter was determined 
gravimetrically in some cases, and one of tbe two samples was titrated by 
Volhard's method. 


The water content of the blood was determined in the second sample 
by drying at 99° to 100° to a constant weight. Several samples of 
blood scrum from cholera patients were also analyzed in the same way. 
Obviously, it is more difficult to secure a sufficient amount of serum than 
it is of blood, for analyses. For comparison, I analyzed blood and blood- 
serum of Filipino boys and students. I found practically the same 
composition as obtains with normal Europeans. 

The second part of the study covered the examination of the blood 
of persons dead of cholera. While one would expect to find a pronounced 
change in the composition of the blood in cases which die and which 
therefore are the most severe, yet, so far as [ could discover, no analyses 
heretofore have been made of the blood of cholera corpses. Through the 
courtesy of Dr. Vernon L. Andrews, of the department of pathology of 
the Philippine Medical School, 1 received blood samples from a number 
of Filipinos shortly after death, in whom tbe post-mortem findings and 
the bacteriologic examination of the fæces established the diagnosis of 
cholera, The blood was taken from the large veins of the heart before 
performing the autopsy and samples of from 200 to 250 cubic centimeters 
were secured without trouble. The results of my analyses are recorded 
in the following tables, I also append those of Schmidt and, for 
comparison, some recent ones of normal blood. 

According to the analyses of Biernacki? Erben, and Dennstedt and 
Rumpf, the following values сап be regarded as the normal, average 
composition of human blood. 


$ Ztschr. klin. Med, (1894), 24, 460. 
в Ibid. (1900), 40, 266-292. 
7 Ztschr, physiol. Chem. (1904), 41, 42-54. 
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Composition of normal blood. 
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Analyses of blood of cholera. patients (Aron). 


Name. 
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Analyses of serum of cholera patients (Aron). 


Name. 


Maximo AOO -... 


Maria Albao ___ 
Ino. Villera ____ 
Brig. Panjemban 


sense. 


| Stage ot di 
| 
" В hones sick 


Dromia 


--- Bhours sick; collapse 
15 hours sick; collapse. 


ео cp А 
Chio- i 1 
Tides, | Water, | Solids.i Remarks, 
per 1 


1,000. * 


| る 
| Per ct. | Per сё 
3.44 | 


| $7.6) 124 | Baeteriologieally 
| + not cholera. 

злої 87.1] 12.9, Died sixth day. 

3.15} 85.81 142 | Recovered. 

2.58 | 87.7 12.3 | Died seventh day. 


Analyses of normal serum of Filipinos (Aron). 


Fi. > 


Ga. 
Sa. 


Chlorides Water Solids 
(per cent). (рег cent). (рег cent). 
3.84 90.6 9.4 
3.64 904 96 
da 914 8.6 
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Analyses of cholera blood obtained at autopsy (Aron). 


! Cholo- я | i 
l. h TOs | CaO, ` K,O, | NaO, | Protein , 
Name, + Sollds. | Water. | rides peri (до, рег? 000..регі 000. periodo. Net ae us 


per 1,000, Рег 
| Per сети | Per centi Per cent. 
2.24 |... 


Dem. Ksguerr _ 
A. dc] Ros... 


Andr, Vent.. 27.6 72.4 
* 28.3 WT 
i 26.8 73.7 
| 28.8| 712 
28.01 
27. 46 }-- od |229 рети, | 


All of the blood samples obtained at autopsy show a more or less 
decided decrease of water and a corresponding increase of solids. Taking 
about 20 per cent of solids as normal, the increase amounts to as much 
ав 8.5 per cent. 

The blood from cholera patients, in four cases, shows a decrease 
in the water content of the same degree as that found in the dead 
bodies, but four others had either a normal water content, or only a 
slight diminution. Therefore, it would be but natural to conclude that 
the blood is more highly concentrated in severe cases than in mild ones. 
Unfortunately, there is no accurate criterion of the severity of a given 
case, but if we assume that the patients who recover constitute the 
mild cases and those who die the severe ones, then there is not the 
slightest indication that the water content bears any relation to the 
severity of the discase. While the number of analyses I have made 
is too small to enable us to arrive at any final conclusion, I do not 
believe it will be possible to fix a constant relationship between the 
severity of the discase and the loss of water from the bleod, because 
the interval of time during which the loss of water takes place must 
play an important róle. 

Another fact would seem to he of importance: The four cases with 
а low water content of the blood were in the early stages of the disease 
at the time the samples were taken, having been sick for from one 
to three days only. The figures for these cases agree well with the 
results obtained hy Schmidt, for his patients also show an increase 
of solids in the blood in the салу, but uot in the later stages of cholera. 
The chloride content of the blood is decreased ia nearly all instances 
investigated by myself as well as by Schmidt, a result which so far 
agrees fully with that of Rogers. 

Is Rogers’s conclusion that ihe blood has become hypotonie also 
correct? We have seen that the blood of cholera patients loses water. 
An isotonic blood, with a lower content of water, should have a lower 
content of salts (chlorides). The decrease in salts (chlorides) in itself 
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does not prove that the blood has become hypotonic. The quantity of 
salis is often reduced in relation to ihe amount of total solids, but 
this caleulation is apt to convey a wrong idea with regard to the tonicity 
of the fluid. The quantity of the salts should be compared in relation 
to the quantity of water and then it should be determined whether 
the loss in salts is proportional to the loss in water, or greater or less. 
І? we do this, we will sec that in the samples obtained during the first 
three days of the disease we can scarcely speak of a greater loss in 
the salts than would correspond to that of water. Of course, in the 
later stage of the disease, in Schmidt’s analyses as well as in my own, 
the water content of the blood is almost normal, while that of salts, 
estimated as chlorides, is below that point. At this time, which corre- 
sponds to that of the uræmic stage of the disease, we really would 
have a hypotonic blood. 1t is worth noting that Rumpf ° and Dennstedt 
also found a very great decrease in salts with but slight decrease in 
water in the blood of a man dying of nephritis (in uremia). 

The composition of the blood obtained at autopsy is exactly the 
same as that in the stage of collapse, during which all of these persons 
died. ‘Che water in almost all of these instances is decreased to 72 
per cent. I found in this blood a marked decrease in the content of 
sodium, and a slight increase in that of potassium and of phosphorus. 
The results agree with those of the more extended analyses of Schmidt. 
This increase in potassium із readily explained if we consider that 
cholera blood contains a higher percentage of red blood cells than is 
normal. Schmidt pays special attention to the increase in phosphorus. 
While I found the same, Í do not consider it at all remarkable, for 
ihe rise in the percentage of red blood cells and protein probably 
accounts for the higher phosphorus content of the blood. 

The analyses of the sera also show+a decrease of water and chlorides 
in cholera as compared with normal serum. The loss of the blood 
in water, as shown by these analyses as well as by those of Schmidt, 
is partly duc to the loss of the serum in water, but the latter must also 
leave the red blood cells. The reduction of chlorides and water shown 
by the analyses of the serum confirms the observation made on samples 


of the entire blood. 
SUMMARY. 


In the stage of collapse in cholera a loss of water jn the blood is 
regularly encountered, accompanied by a corresponding loss of chlorides 
(salts). This water loss is constantly high in the blood of persons 
who have died of cholera, In the later stages of the disease, the 
blood again shows an almost normal content of water, but the salis 
are not replaced to the normal amount. Therefore, the blood at this 
stage has a diminished salt content and is hypotonic. 


* Münchener med. Wehnsehr, (1905), 52, 893. 


CHOLERA AND CHOLERA-LIKE VIBRIOS ENCOUNTERED 
IN THE PHILIPPINES. 


By Artas J. McLaueutin? and EUGENE В. WHITMORE? 


(From the Biological Laboratory, Bureau of Science, and the Bureau of Health, 
Manila, P. I.) 


This paper is presented with the idea of elucidating some questions 
which arose in connection with the routine examination for cholera vibrios 
in the stools from suspected cholera cases. 

The primary questions in the study were: (1) Whether any “cholera- 
like” vibrios in the Philippines might agglutinate in a low dilution 
of a specific anticholera serum and thus lead to error in the ordinary 
routine agglutination tests performed for the purpose of ascertaining 
the presence of cholera vibrios in the stools of cholera suspects or 
“carriers ;” (2) whether any cholera vibrios lose their morphology or 
agglutinability under any conditions, but especially in mixed cultures 
sent in from the provinces for diagnosis; (3) whether amy vibrios of 
the El Tor type could be discovered in the Philippines. As the work 
progressed two other questions arose: (4) Whether any of the “cholera- 
like” vibrios which do not agglutinate with a specific anticholera serum 
can under any. conditions be made to acquire such agglutinability ; (5) 
whether Dieudonne's medium is satisfactory for the isolation of cholera 
vibrios from the stools, and if so, whether it can be used to differentiate 
“cholera-like” vibrios from true cholera vibrios. Finally, the question 
(6) as to whether the hog might act as a “cholera carrier” in the Phil- 
ippines, was investigated. 

The work is not completed, but owing to the departure of both of 
us from the Philippines it has seemed advisable to publish at the 
present time what has been accomplished in the study. 

We selected for the work a series of vibrios isolated by various, 
members of the staff and ourselves from specimens of faces received 
at the laboratory during the summer and autumn of 1909 and first 


1 Passed assistant surgeon, United States Public Health and Marine-Hospital 
Service, Assistant Director of ITealth, Manila. 
? Major, Medical Corps, United States Army; detailed to Biological Laboratory, 
Bureau of Science, Manila, P. T. 
403 


404 M'LAUGHLIN AND WHITMORE. 


divided the organisms into two groups, cholera and noncholera vibrios, 
as differentiated by their reactions with a cholera serum of high potency. 
We have excluded from the “cholera-like” vibrios water vibrios which 
may be differentiated readily from the cholera organisms, and which 
have no xight to be classified as “cholera-like” organisms; and retained 
in the class of noncholera vibrios those isolated from human intestinal 
contents or from water und which are indistinguishable from the cholera 
organisms except by the agglutination test, or by Pfeiffer's reaction. 


TABLE I.—Choleru and noncholera vibrios studied. 
CHOLERA VIBRIOS STUDIED, 


No. Name. Date. Origin. Remarks 
M ENS Стан c ute eae лы = E: 
і 1909. i 
i 1| Regala I May 27 | Human intestine.) Typical cholera, Pampanga, B 
2 | Regala TX ; June 10 Do. | 
31 Salas... June 19 Do. i 
' 4 June 25 Do. i 

5 June 20; Do. 

6 June 21 Do. $ 

7 July 10 1 typical cholera; first case in Manila, 1909. , 

8 July 6 Typical cholera, Апу. 

9 | Sucero July 9 Do. Е 
20: С. Robles. Aug. 81 | Typical cholera, Bulacan, : 
11 | Dizon.. Typical cholera, Manila. 

12 Typical cholera, Pangasinan. | 
13 | Typicul cholera, Cavite. i 
14 Reported as infantile eonvulsions, Мами: | 
15 J Typical cholera, Manila, i 
16 Do. : 
Qd Do. 
18 Do. ! 
19 | Do, | 
20 ` Do. i 
21 Do. 
т Do. i 
28 Do. ' 
24 Do. | 
25 Do. В 
26 Do. 
27 Do. 
і 28 Do. 
29 Do | 
з0 | : Ро. Н 
31 | Typical cholera specimen received on | 
ar i agar after 15 days in transit from Min- | 
; danao. H 
32 Abalogsn..... July LL. БН вола | Typical cholera specimen on agar, 7 days 
і | in transit from Samar. 
33 | Berezosn_ -----@о....-----—--| Light ease; specimen on agar 7 days in 
i transit from Samar. Н 
9j do ‘Typicul case; dead in 5 hours, Manila. 
35 | Sotitana „,_.____._-_ Typical ease; specimen on agar ? days in 
transit from Oriental Negros. Н 
і ! i 
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TABLE I.—Cholera and noncholera vibrios studied—Continued. 


NONCHOLERA VIBRIOS STUDIED. 


1 
| No. Name. Date. Origin. Remarks. 


に а | — I | 
: í 1909. 
No. 185 - 


Iris. 


1 | Apr. 16 | Human intestine_| Amozbie dysentery. 
2 June?. | Water Estero at Calle Iris. 
з | козі | June 6 | Human intestine.| Хеегорву, pelvic peritonitis, salpingitis. 
4 
5 


барів Aug, 18 -do Post-mortem decomposition of ай organs. 
Sande | Бері. 8 о Mild case of cholera, This vibrio found 


| in addition to true cholera vibrios. 


6 | Sta. Момеа ------| Sept. 11 | Water ........---- Stagnant pool which recetved human ex- 
cretions. 
| 1 Wélghon . 22. Мо MEL ius Specimen from water left in fishing boats | 
| 


after the fish had been unloaded. 


B | Hagonoy ........ ` From water in bottom of boats after fish 
1 had been unloaded, 
9 | Oruni... From fishing boats. 


i 10) Navotas A 
| 11) Navotas В 


= 
= 


| Sandejas B... 
15 | Sandejas € 
16 | Sandejas D- 
17 | Carolina... 
зв | Bilibió 


Stagnant water which received house 
wastes, including human excrement, 


Large unprotected well without walls. 
“Estero de ВИЉА" which receives 


human exerement. 1 


19 | 869... 
20 | 568. 
21 | за. 
22 | 75. 
23 | 48 
24 | 21 


Great difficulty was experienced formerly in securing bacteriological 
diagnoses of suspicious cases of cholera occurring jn distant provinces. 
Often the examination of the specimens of fæces sent was futile. On 
the other hand, it was found that if ordinary alkaline agar slants were 
inoculated from the fæces and the cultures shipped іп tin mailing cases 
cholera vibrios could frequently be isolated from such tubes even after 
they sometimes had been fifteen days in Lransit. 

Two points should be accentuated in giving directions to health officers 
in distant places for the preparation of these cultures: (1) To place very 
little material on the slant; (2) to sccure the specimen in the first 
twenty-four hours of ihe iliness, if possible. When these directions are 
followed, the iubes often present isolated colonies of cholera vibrios upon 
arrival at the laboratory, and eveh if they do not appear so promising, 
recovery of the vibrios from them is often not difficult by the ordinary 
peptone and agar plate method. 
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We have found no media which would differentiate cholera from non- 
cholera vibrios, although we have had an opportunity to test the elective 
blood-alkali-agar medium of Dieudonné (2) with fresh cholera material. 
Cholera vibrios grow luxuriantly upon this medium, but other cholera- 
like vibrios also grow well. Towever Bacillus typhosus does not develop 
on it and colon bacilli scareely grow at all. Some other intestinal 
bacteria also flourish, but not luxuriantly, and less caro is necessary in 
manipulation because many airborne organisms either do not grow at 
all or develop so slowly as to be a negligible quantity. Tested side by 
side with ordinary agar plates, the relative number of cholera colonics 
is enormously increased, they develop faster, and, in favorable cases 
upon direct inoculation without preliminary enrichment in peptone, the 
diagnosis may be made therefrom in ten hours.” 

Some of the noncholera vibrios which we examined did not differ 
more markedly from cholera vibrios in morphology, motility, cultural 
characteristics, production of cholera-red and pathogenicity, than may two 
individual cholera strains, 'They develop іп peptone with the same 
rapidity and the colonies present the same appearance upon agar plates 
as do those of cholera vibrios. 


Zlatogoroff, (12) in an interesting article, has ealled attention to the various 
characteristics of the cholera vibrio which have been relicd upon for diagnosis 
and found wanting in the past, namely, growth upon gelatine, cholera-red pro- 
duction, absence of phosphoreseenee, absence of Wemolytie power, failure to 
produce a soluble toxin, and others. He admits the specificity of Pfeiffer's 
reaction, but is inelined to think that agglutinability is a quality which might 
be acquired and lost with surprising facility. He concluded that the life of 
eholera vibrios in water reduced their agglutinability, bui, that this quality could 
ba restored by certain procedures. 

Zlatogoroff worked with a total of 23 vibrios and a cholera serum with an 
agglutinating limit of 1-20,000. He found that 5 of these strains would 
agglutinate in a dilution of 1-5,000 and he at once considered them to be cholera. 
vibrios. After one month he noticed that 3 of the others showed agglutination 
in a dilution of 1-500. These had been transplanted once a week and kept twenty- 
four hours in incubators at 37°C. and then at 16° to 18°С 


з Doctor Bowman of the biological laboratory, Bureau of Science, has used this 
medium in the routine examination of 200 specimens sent by the Bureau of Health. 
‘The specimens were received as fæces, agar streak ешішгез, peptone eultures, por- 
tion of the intestine, ete. Streak cultures were made directly on the Dicudonné 
medium. When cholera was present the organism grew luxuriantly, overgrowing 
all others. А loop of the culture on the plates was transferred to a drop of aggluti- 
nating serum on a slide, and the diagnosis quickly wade, while in using ordinary 
alkaline agar plates it was necessary sometimes io examine several colonies 
before a positive reaction was obtained. The use of this medium certainly 
simplifies the technique in the rapid bacteriologie diagnosis of cholera and at 
present it is being employed in the routine examination of all specimens sent to 
this laboratory. і 
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He passed his organisms through animals (guinea pigs), once in three or 
four weeks, and after 54 generations raised the agglutinability so that it was 
exhibited in a dilution of 1-10,000. He was able to accomplish this only after 
he combined animal passage at rather infrequent intervals, with frequent trans- 
planting upon good media. Neither of these methods alone sufficed to develop 
agglutinative properties. For example: Culture 15; dose を slant; November 
6, no agglutination; November 6, à slant, guinea pig, died on November 9. 
Culture peritoneal on agar; November 10, agglutination 1-200; November 24, 
same -repeated, agglutination 1400; the same culture passed through 4 pigs 
without intermediate culture only developed an agglutinative power of 1-100. 

He continued this treatment for three months, at the end of which time 
the vibrio had agglutinated in a dilution of 1-5,000. The culture transplanted 
without animal passage for three months agglutinated in 1-200. 

To summarize his work, there were in all twenty-three vibrios studied: 
5 agglutinated at the beginning in a dilution of 1-5,000; the agglutinating titre of 
the serum was 1-20,000; 18 vibrios did not agglutinate; 10 acquired agglutinative 
properties after six months, in a dilution of 1-5,000; 7 remained negative; and 
1 died out. 

Zlatogorofl concluded that during cholera epidemics, in addition to typical 
forms, atypical choleru vibrios which have lost certain biologic qualities may also 
be present in water. In time, under certain artificial conditions, these vibrios 
regain all the qualities of the typical cholera vibrios. He states: "Failure to 
agglutinate these water vibrios does not prove that they are not cholera, 
as cholera vibrios can change into saphropytic subvarieties very easily and 
can also lose their ability to agglutinate with cholera serum." 

Barrenseheen (J) repeated that part of the work ої Zlatogoroff which 
related to the reduction ої agglutinability by keeping the vibrio for varying 
periods im water. He found that a cholera vibrio which agglutinated in a 
dilution of 1-40,000 at the beginning, did not agglutinate above 1-5,000 after 
eight days in distilled water. Cultures upon agar from the bacterial residue 
after centrifugation was also tested. The agglutinability had dropped to 1-400. 
Restoration or increase, of agglutinability was not achieved after three weeks, 
although Burrenecheen succeeded in increasing the luxuriance of growth. He 
concludes that there is a passing out of the agglutinable substance into the water. 


To test whether. noncholera vibrios may acquire agglutinability to 
cholera serum, 12 of our own strains which seemed most favorable were 
selected. ‘hey all possessed a morphology, motility, and cholera-red 
production similar to those of cholera vibrios. They were treated in a 
manner similar to that suggested by Zlatogoroff. ‘They were passed 
through guinea pigs between November 1 and 8, December and Jan- 
uary, and transplanted upon agar every five or six days. After cach 
animal passage, agglutination tests were made with a good cholera serum. 
At the end of two months, with 3 animal passages and 12 intermediate 
transplantations, not the slightest change was noticeable in the behavior 
of the organism to cholera agglutinating serum. 

Our vibrios isolated from the human intestines, from water or other 
sources which are negative to agglutination tests with cholera serum and 
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classified by us as noncholera, do not develop agglutinability to cholera 
serum when treated gs described by Zlatogoroff. 

The vibrios isolated by him from water and which “developed” agglu- 
tinability with cholera serum in a dilution of 1-10,000 must have been 
cholera vibrios. 

For instance, his culture No. 15, cited above; with a dose of š slant, оп Nov- 
ember 6 showed no agglutination; } of a slant was injected into guinea pig. 


The guinea pig died on November 9. One transplant was made on November 10 
and the agglutination was 1-200. 


On the other hand, we have not been able at all to increase agglu- 
tinability. 

Preparation of зета.— era were prepared with 10 cholera strains, 2 
EI Tor strains, and from 9 noncholera vibrios in the following manner: 
Eighteen-hour cultures on agar were used; suspensions were made with 
salt solution. Each rabbit received 4 or 5 injections; the interval 
between injections usually being seven to eight days. The amounts 
injected were as follows: - 

First day, 1 loop heated one hour at 60°C., into ear vein, 

Eighth day, 3 loops heated one hour at 60°C., into ear vein, 

Sixteenth day, b loops heated one hour at 60?C., into ear vein. 

Twenty-fourth day, 3 slant, living, intraperitoneally. 

Thirty-second to thirty-fourth day, 1 slant, living, intraperitoneally. 

On the fortieth to forty-fourth day the animal was bled. 5 


Selection of an animal for the preparation of a specific serum.— 
Kolle and Gotschlich (4) tested the normal sera of rabbit, ass, horse, 
goat and ox upon vibrios and found that normal rabbit and ass sera 
had a very slight agelutinating action upon vibrios, while horse and 
goat sera sometimes exert an agglutinating action in a dilution of 1-40 
or 1-50. Тһе small quantity of serum obtainable from a rabbit is 
ақпа у considered a great disadvantage, but we found that large amounts 
of good sermn could be obtained by the following procedure: 


The bleeding apparatus consisted of an ordinary, large test tube with a 
rubber cork perforated to admit two glass tubes. A short piece of rubber tubing 
and a Jong slender needle is attached to one of these glass tubes; the other is 
connected with the vacuum pipe by about a meter of heavy rubber tubing. After 
sterilization, thé necdle is inserted below the ensiform cartilage and a trifle 
to the left, and then pushed upward into the pericardium and heart, After 
passing through the inregumwnt the needle in passing upward meets very 
Slight resistance until the pulsating heart is encountered, but with a slight 
additional pressure it passes throngh the ventricular wall and blood hegins 
to drip into the tube. The vacuum із turned on to facilitate the fow. In this way 
10 to 15 cubic centimeters can be obtained without trouble at one bleeding. 


Rabbits may be bled upon three successive days, the product of the 
three bleedings being combined and tested at the same time. In this 
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way plenty of serum is available and the rabbiis are apparently un- 
harmed by the operation. 


In 1895 the use of cholera agglutinin in the differential diagnosis between 
cholera and similar vibrias was recommended by Gruber and Durham (3) and 
at about the same time by Pfeiffer and Kolle (9). É 

The relation of nonspecific vibrios which resembled cholera, to the latter was 
clearly defined and the absolute specificity of the cholera vibrio demonstrated by 
the work ої Kolle and Gotschlich (4). 

They found that many vibrios existed which morphologically and biologically 
were indistinguishable from the real cholera organism, except by the use of a 
specific cholera serum. Such a specific cholera serum which agglutinated cholera 
organisms in a dilution of 1-5,000 or 1—10,000 had no more effect upon noncholera 
vibrios than norma] serum from the same species of animal and sera prepared from 
noncholera vibrios had as little effect upon cholera vibrios. 

Strong agglutinating cholera serum, in eonsequence of its riehness in cholera 
agglutinin in dilutions of 1-2,000, 1-3,000, 1-5,000, serves for differentiating 
cholera from nonspecifie vibrios. Kolle remarks that differences in the agglu- 
tinability of individual cholera strains make little difference, as the strains most 
refractory to this reaction will show positive results in an hour. 

Kolle and his co-workers were unable to produce a serum with the noncholera 
vibrios which had any more effect upon genuine cholera vibrios than normal rabbit 
serum. He noted a great variation among the individual cholera strains in 
morphology, motility, cholera-red production, pathogenicity and cultural charae- 
teristics, and pointed out the unreliability of any or all of these characteristics 
and the absolute necessity of employing the agglutination test before making a 
diagnosis. With the exeeption of the old laboratory strains of Pfeiffer and 
Hankin, which seemed to be extremely susceptible to all agglutinating cholera 
sera, Kolle’s cholera sera agglutinated the majority of cholera strains in a dilution 
1-2,000 to 1—5,000, occasionally in higher dilutions, but in no instance did a cholera 
strain fail to agglutinate in a dilution of at least 1 to 1,000. 


` 
TARLE Л.—А дубина Нол, tests, 


| і Normal rabbit 
1 1 serum, 


Salt coutrol, 


8 
8 
bci 
E 


Salas ---- m + 
Miraflores і 


Божан сада Em is 
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TARLE II.—Agglutination tests—Continued. 


eS T 
Normal rabbit | 
| < serum. Serum Regala il. : 
f Е | HE 
Nemeofeulture | Я i : i i - 
i š | | 。 lglg 
; 5 i 5 :156 іє S: 
4181|8|8|я 815 s| 3 
| 3919 TLRS ра | | lays 
| pp TA ETS, 
| | pU ts 
| У i j ++ | + 
: Tos E SE dE 
Pelt] + 
| "+ €) | 
| Еър +! 
| E F | + 
| "+ | +: +! 
| ~ | + | + | 
| - |; | + 
+ | ++ 
| + | 
АНИ 
+++: 
| '+|+| +: 
+ E 
| - -+- | 
| 


Santa Moniea _ 


Malabon — - = - 
Hagonoy = = 
, Orani m 


© Navotas А. 
Navotas B .. 
Navotas С - 
Sandojas A 
Sandejas B 
SandejasC 
Sandejas D 
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"TABLE I].—Aggiutination tesis—Continued. 


І 
і Serum В. Robles. 
' 


| Culture. late р alg 
gle = 
| ЖЕНЕ 
Abalogan.-.------..-.| + + | 一 [-—[—- 
Berezosa.. | + = 
Leon .. i i+ | = 
Solitana.. |+ |= 
E 2 * 
| mE * 
+ | + + 
| + | + + 
+ | + + 
+ | + + 
+ + + 
+ | i 
Sta, Monicu . 
Sande - -- 
Malabon.. 


Hagonoy 


Sandejus А... 
Sandejas B 


98151——4 
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TABLE II.—A gglutination tests—Continued. 


Serum King A. 
Culture. | TS Та 
519191515 Е 8 
{== "оба ^ Aon ^ Я о 
Abalogan + + | + | + | + | + oa] — 
Berezona + + | + | + | + | г р 
+ + | + | + | + | + | + | ~ 
+ = Шел + | + | + + |- |- 
+ | ж ЖЕКЕ КЕ Кз | + ЕР 
++ +|+|+ + |+ | + | ж | 
+++, ++ +] = 
Rpt] + + tom |+|+ E xd 
| ++ + + | + та | | + Ра, 
oF + | + је ШЕ іс + i = 
+ | + + + | + | + | + | +„ | + | +! 
+ |+ | + о | S doro i 
i = as е 
Navotas B Sit ps tes 
Sandejas A - - am 
Sandejas В _ -|-|- 
вима, 
H 
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TABLE I1.—Agglutination tests—Continued. 


Serum Abalogan, 


Culture. 1 5 > us 
ig al gig glg]3|3]8 
55182 А КЕРЕ 
--- 1. — 
+ | + | + | + | + | + | + | = 
+ | + | + | + | + | + | + | = 
+ | + | + | + | + | + = ја 
+ | + | + | + | + | + +ря 
+ | + | + | +] + | + + | = 
+ | + | + | ~ | + | + |» ро 
C. Robles s + + +; + | + $ = 
Dizon „+. = | +] +fad- 
Атос + | + |+ | + | + |+ | + |- 
++ ++ ++ |» |- 
+ | |+ + + із 
„| + | + | + | +! + Ра 
+ |+ + | +Í + 
а. р = 
te. j 
tr. 
+ 
= 


Navotas B... 
Вердејав А... 
Sandejes В. 


| ++ i + 


1 


I++ 
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TABLE 1Г.—4 gglutination tests—Continued. 


Normal | | | 
serum, Serum Berezosa. | 


Culture. salt, | > 1 : zu] 


1-100, 
1-200. 

1-1,000. 
1-2, 000. 


1-10. 
1-20. 
1-10. 
ra 


Abalogan - = е 
| Berezosn 
Leon .. ご | Бас 
Soletane. 
Ramon = - 


++++ | 1,50. 


1 キキ キキ キキ エキ キキ 
{ 
1 


+ + + + + 


i 
| Anicete . | 一 | 一 
| Мача. ー | 一 
| 


Sucgana.. = - 
Calderon 


| Inds 
Notbil 


Malabon 
Hegonoy 
Navotas А. 

Navotas B. 
Sandejas А 
Sendejas В = = 


Orani ..- 
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TABLE I].—Agglutination tests—Continued. 


i Normal serum, Serum Leon. 

Culture, | salt. | ! ME ao 
ЖЕ ТЕ NIA E TIENES ЩЕШЕ 
ініңіз Я +121515 8 515 

ия! ки ЛА ИОК 
Abalogan - ーー + | + | 31 E 
i Ветелоѕа _.. = ly 1 ва | + 
fee nq „ |- | - |; 
| + | + + | + = 
зоря 1 + + 
| + | Өрік 21 + | 
d : |o pd E 
E | ная + i 
Anicete .. f ] 
l Maquio -. = | 一 + 
Suegana = = + 
Calderon. = = d 
ү 135 - | 
| Iris s Ez _ | 
Notbil ... = = - 
Ste. Monies; ~ | 一 ー 
Sande... em = 
Malabon = = + 
Bagonoy. – = | – トーー| ー |- 
Orani ー - 
Navotas А... - - 
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TARLE IT.—Agglutination tests— Continued. 


Serum Soleteas. 


Culture. ЖИШШ ис я є | 8 
2 2 z ご $ в в $ 
НЕЕ 
аа + + |» |+|+|+ |» | - 
+ | + | - | + |+ | ++] + + ро 
+ | + | + | + | et |-+|+|-+| + |— 
+j+ = | + | +, ~ | + | + |-+- |- |- 
+ | + | +ф | + | + ++ + | + 
+ | + | += | + | + | + | +: + | + |» |— 

+ | + | + |+ || 
+++ | + キト + | + | 一 | 一 
キキ ++ | 
+ キト トキ + apa |— Е 
DtptjPt | + |-+ | + | + |+'- Е 
| + | + + | +++ + + = 
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TABLE II.—A gglutination tests—Continued. 


"000-1 


70061-1 


яяя 


"0001-1 


++++ 


"006-T 


Serum King B. 


7001-Т 


+++ + 


"08-Т 


Kua 


"91-1 'urmies 
NAQL THUION 


"uornios 1195 


Culture. 


Abalogan - 
Berezosa. 


Ramon.. 


Maquio 
Sucgang 
Calderon. 


АВА ан 


"ово | AH Gto poH dod + 
ттр +++ b ++ + 
a NE 
8 чоч | ++ Нев ++ 
B8 
5 08-t| +e rt te + 
a 
чості ++++++++ 
порт рок ++ ++ + + 
DET oah opp «E 
мадез TEULON 
; потицоз в 111111: 
В 
8 
3 
o 
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TABLE I].—Agglutination tests—Continued. 


| ж боро З 
і 5 Serum No. 4. [ 
Р о теи [ 
Culture, ls | ! 
z 
= | 
1 га | 
Abalogan____ -| 4 | +i 
| Berezosa Ч +|- | 
! Leon. Да r | + 
i Solitava tie і; 
Ponana + + +: 
+ |+, + 
5- -| og 
ГА + 
Га За 
5 |27 
= | Eo 
Culture, 12 |57 
= Ва 
' 3 8% 


Culture. 
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Tanne IL—Agglutination tests—Continued. 


Serum Sandejas A. 


Culture. рої 


1-2, 000. 
1-8, 000. 


i 1-10. 
1-20. 
129. 
1-00. 
120 

1 1-500. 


Sta. Monica 
Saude 
Malabon .. 
} Hagonoy.. 
| Orani 
Gapus 
Navotas A 
Navotas В 
| Sandejas А. 
Sandejas В _ 
Caroline... 
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TABLE II.—Agglutination tests—Continued. 
Scrum Sandejas B. 
! Culture, te з [=] 
Fa Sy E а m. ЕЗ 
Ia a FS maia 
トー・ б => al =e _| Ж | 
Abslogan..____. I 
Ветегоза_ 


Sta. Monica 
Malabon .... 
Hagonoy - 
Orani... 
Nabotas A. 
Nabotas B. 
> GRpus __. 
Sandejas А - 
Sandejas B - 
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TABLE JL—Agglutination tests—Continued. 


421 


Culture. 


Serum Navotas B. 


l 
1 
і 


1-200. 


š 


1-1,000. 


1-100. 


1-4, 000. 


Abalogan. 
Berezose_. 
Leon -- 
Bolitane 


Suegane .. 


. Calderon 


Мао. 


Hagonoy 


Navotas В 
Gapus - 
Sandejas A 
Sandejas B 
Carolina .... 


6g m 
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TABLE 1I.—Agglutination tosts—Continued. 


1 8 = 5 Serum No. 889. 
# |БА P Welt 
Culture. РЕ lag M у у E í 
ЕЕЕ ЕЕЕ т 
а |28 ii| 1 
= |= Se ыш 
i _ ES ms аа 
Anicete тен ЕН ЕЕЕ 
Maquio. ご リー |= T> 
| Sucgang -.. ーー オー ジー 
Calderon . ын Мен 
' King А. = | = 
5 +i 
: E 
i Ee 
а ПЕ 
Sta. Monica zen - 
Sande Дже ~ 
Sundejas А кс 
Sandejas B = = 
і Gapus .... ー | 一 
' 
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Taste Il.—Aggtutination tests—Continued, 
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і Serum No. 568. 


Culture. Е | ils 
lglg g|8I2|58 

Pe Ор *IYIS S 

A А Е 


Maquio 


Sucgana .. 
Calderon.. 


8 


Navotas B 
| Sundejas А 
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Тавек II.—4Agglutination tests—Continued: 


Serum No, 48. 


| Culture. Н | 


1-50. 
1-200. 
1-200, 
1-500. 
ы, 400. | 


Leon 
Solitana 
Ramon... 
Sucero -- 
C. Robles. 


Maquio _ 
Suegang ... 
Calderon... 
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Taste Il.—Agglutination tests— Continued, 
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Culture. 


Abalogan .. 


Sandejes B. 
Bilibid 


Serum Orani, 


3 


m 
1-1,000, 
1-2,000. 


1-4,000. 


1-8, 000. 
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TABLE JT.—Agglutination tests—Continued. 


Serum Notbil. 


Culture. 


1-20, 
2-50. 

| 1-100. 
1-200, 


Sucgana .. 
Calderon 


! Sta. Monica .. 
Sande ___ 
Malabon 
Hugonoy 
Orani 
Navotas А. 
Nnvotas В. 
Bandejas А 
Sandejas B 
Gapu 
Bilibid ... 
В. Robles 
King A 
King В 
868... 
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TABLE II. -Agglutination tests—Continned. 


Serum Santa Monica. | 


Culture. 


Abalogan ~ 
Rerezosa - 
Leon 
: Soletana _.-. 
! Ramon.. 
Sucero ... 
G. Robles 
Dizon ~ 
Anicete 
Ма uio. 


Suegang - 
Caldero: 


Malabon 
Hagonoy. 
Orani. 
Navotas A 
Navotas B 


Carolina 
Bilibid _ - 


Agglulination.—Various observers have noted a delayed or slow ag- 
glutination and sponlaneous agglutination of certain strains. The re- 
sults of agglutination usually were noted by us after the tubes had been 
placed for one to two hours in the thermostat at 37?, and for three 
hours at room temperature. One cholera strain reached the limit of 
agelatination only after twenty-four. hours; two others only after twelve 
hours; the rest were positive within three hours, With all fresh cholera 
strains the results could be noted within three how's. One noncholera 
and one cholera strain were discarded because of their tendency to 

98151——6 | 
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spontaneous agglutination. These organisms had been kept upon labora- 
tory media for many months. 5 

We found no instance of spontaneous agglutination, delayed agglu- 
tination, or diminished agglutination when working with fresh cholera 
strains, but in every instance they agglutinated promptly to the limit of 
the specific serum and showed no tendency to spontaneous agglutination 
in salt solution or serum other than specific cholera serum. 

Marked differences in the agglutinability of various cholera strains 
of similar virulence usually does not exist. However, the four strains, 
Abalogan, Berezosa, León and Solitana, required for agglutination much 
stronger concentrations of cholera sera than the other cholera strains. 

"These were supposed to be strains of true cholera. They had been 
isolated from typical cholera cases and agglutinated in the routine 
manner by cholera serum in a dilution of 1-200. They were kept in 
ordinary agar medium and transplanted about once each month during 
July, August, September, and October. In November, cholera serum 
Regala 11 agglutinated all of the other cholera strains in a dilution of 
1-2,000 + and did not agglutinate the four above mentioned in any dilu- 
tion weaker than 1—200. 

These cultures were carefully plated and the serum test repeated, 
with the same result. Each of the four produces in a rabbit a serum 
which agglutinates the homologous vibrio; the other three strangely 
acting vibrios, and all the cholera strains, in dilutions of from 1-1,000 
% 1-2,000. - 

Four uew cholera sera were prepared from the freshly isolated cholera 
strains, numbered 2, 4, 5 and 6, and the results may be seen in Table II. 
With these fresh sera (numbered 2, 4, 5, and 6) it will be noted that 
the strains Abalogan, León, and Solitana were not affected in the same 
manner as other cholera strains, although the differences were not so 
great as (hat shown by serum Regala TI. 

The lowered agglutinability of these four strains was not in cvidonce 
with all cholera sera. With the four homologous sera, and with one 
of the Е! Тог sera (King B), these strains were agglutinated £o the limit. 

Tt can not be said that the agglutinabilily always bears a fixed relation 
to the virulence of an organism: Old, avirulent laboratory cultures, 
Pfeiffer, Hankin, etc., are particularly susceptible to cholera sera; agglu- 
tinating in weaker dilutions than recently isolated strains, 


HAEMOLYTIG ‘PROPERTIES. 
The hemolysing quality of certain vibrios has been the cause of 
much discussion. 


Ruffer(10) upon this group considers the El Tor vibrio to be distinct from 
cholera, as none of his cholera strains possessed hemolysing properties. Kolle and 
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Meinicke(5), Muhlens and Von Raven(7), Schumacker(11), Neufeld and Неп- 
del(8), demonstrated that certain cholera strains possessed hemolysing properties, 
These workers used cultures which had been kept for a considerable time upon 
laboratory media. Ктацз(6), working with fresh cholera cultures, was unable to 
find a strain with hemolysing properties. 

The hemolytic action of our vibrios was tested by the simple method employed 
by Ruffer and also by the method of Kraus. One loop of an eighteen-honr culture 
was suspended in 5 cubic centimeters of normal salt solution. To 0,5 сие сеп. 
timeter of this suspension, 0.6 cubie centimeter of a 5 per cent suspension of well- 
washed blood corpuscles was added. The mixture was placed in the thermostat 
at 37° and results noted after two hours, four hours, and twenty-four hours. This 
method was also used by Neufeld and Hxendel. By this means Ruffer found no 
strain of cholera with hemolytic properties, while Neufeld and Hedel found that 
several cholera strains were capable of producing hemolysis. However, none of 
these were freshly isolated. 


Our cholera strains, both fresh and old, uniformly failed to produce 
hemolysis with these methods. Both КІ Tor strains examined were 
hemolytic, as well as 18 of the 22 noncholera vibrios. The results are 
shown by Table III. 


TABLE III. -Нетойцу!е tests. 


МОМСНОГЕВА VIBRIOS, 


ге - -- 5 mE - 
i Ruffer's method, suspension Kraus's method, O. 1 e | 


d, si bouillon, killed to 1 
of live vibrios. cent suspension red celis. 


і 
2hours. | 4hours. |24hours.| 2 hours. | 4hours. | 24 hours. 


+ 


| 


Џ 
i 
1 


| 
і 
Ц 


| 


Sandejas A.. 
Sandejas B 
бариз — 
Bilibid - 
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Taere YIL—Hamolytic tests—Continued. 


CHOLERA VIBRIOS. 


Kraus's method, 0,1 ce, 3-da: 
bouillon, killed to 1 ce.5 per | 
cent suspension red ceils. 


Roffer’s method, suspension 
: of live vibrios. 
Name of culture. 


12 hours. 124 hours, | 48 hours, 


: D 
112 hours, : 24 hours. 48 hour: 
| i i 


King A (El Tor)... ol 
King В (El Тог). 
Abalognn... = | 


Miraflores 
Bautista 
B. Robi 


Maquío.. . -= 
Calderon 
No, 2... 
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TABLE 115.--Натоїуїїс tests—Continued. 


OTN 


of live Yibrios. cent suspension red cells, 


Name of culture. 


1 
| 38hours、【 


48 hours. | 12 hours. | 24 hour: 


5i 
Tarlac - 
Lloret . 


DOKS TIN HOG ACT AS A “CHOLERA CARRIER" IN THE PHILIPPINES? 


Because of the extent to which the hog acts as a scavenger in this 
Archipelago, it seemed advisable to determine whether or шої that 
animal could act as а cholera carrier under natural conditions. Accord- . 
ingly, two partly grown pigs were selected for feeding, while a third 
was chose as a control. 

After carefully ascertaining that there were no cholera-like vibrios 
in the stools of any of the animals, two were fed three twenty-four 
hour agar slants of a recently isolated cholera vibrio, mixed with 
fæces from a normal man and made faintly alkaline with sodium 
carbonate. The stools of these two pigs were examined daily for a 
week, but we were never able to isolate a vibrio from them. The ex- 
periment was repeated on the same animals with the same result. 
Finally, each one of the pigs was fed a litre of fresh rice water stool 
from cases of cholera in San Lazaro llospital Neither showed any 
bad effects from the feeding and again we were unable to isolate a 
vibrio from the fæces from either pig in an examination made cach day 
for ten days. As we were endeavoring to simulate natural conditions, 
we did not try the effeet of neutralizing the contents of the pigs’ stomachs, 
nor similar procedures. 
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SUMMARY. 


We have not been able to add anything to what is already known to 
questions numbered (1) and (2). Every vibrio in our list which agglu- 
tinates in à 1 to 200 dilution of specific anticholera serum is a cholera 
vibrio, while none of the noncholera vibrios agglutinated in a weaker 
dilution than 1 to 10. On the other hand, four of our cholera vibrios 
did noi agglutinate equally with all of our cholera sera; with some they 
did not agglutinate in a weaker dilution than 1 to 200. It is noted 
that three of these vibrios had been in mixed cultures on agar for 
about seven days, in transit from the provinces, but whether this had 
anything to do with their lowered agglutinability we are not prepared 
to state. 

None of our agglutinating strains wore hemolytic, so that we have 
not found any vibrios of the Бі Tor type in these Islands. 

We have not been able to make “cholera-like” vibrios acquire agglu- 
tinability with cholera sera. 

Dieudonné’s medium, is satisfactory for the isolation of cholera vibrios 
from the stools, but it does not assist in separating cholera vibrios from 
“cholera-like” vibrios. 

We have not been able to show that the hog acts as a “cholera carrier” 
under as nearly natural conditions as possible. 
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THE SPECIFIC CURE OF YAWS WITH DIOXY-DIAMIDO- 
ARSENOBENZOL.' 


By Елонавр P. STRONG. · 
(From the Biological Laboratory, Bureau of Science, Manila, P. I.) 


In certain portions of the Philippine Islands yaws, or frambesia,? is 
a very common disease. In some of the smaller towns lying near Manila, 
for example Parafiaque, Las Pifias and Bacoor, it occurs much more 
frequently in children than in adults, a considerable percentage of the 
former being infected. In the course of a search of an hour or two 
І was able to find in the neighborhood of a dozen or more cases of this 
disease in euch of these villages. : 

The disease is not only highly disfiguring, but it is very contagious and 
usually runs a chronic course, frequently preventing the patient from 
working and sometimes eventually disabling him. The treatment hitherto 
has been most unsatisfactory and usually must be very prolonged 
before success is obtained. While cures after long periods have frequently 
resulted among the better classes affected, as a rule the disease is one 
of very long duration and yields but slowly to medication. Some of the 
cases reported in this paper demonstrate these points. Even the patients 
who can be seen in the dispensary and hospital as a rule become dis- 
couraged with the treatment long before a cure results, and usually 
abandon it. The successful treatment of this disease in the cases among 
the lower classes frequently encountered in the smaller towns hitherto 
has been entirely impracticable, for the reason that it usually has been 
impossible to persuade and also to cause individuals to take a prolonged 
course of medication, which, to be successful ultimately, frequently 
must be pursued for many months. 

Manson states that yaws runs a chronie course and lasts for weeks, months, 
and years. The duration depends on the general health and idiosyncrasies of 
the patient as well as on his hygienic conditions and the treatment employed, 

According to Daniels the usual duration of the disease is two or three years, 


‘Preliminary remarks on this subject were made before the Manila Medical 
Society on September 5, 1910, where photographs and one of the cured patients 
were presented. š 

2 Commonly known among the natives as bubas. ・ 
433 


434 STRONG. 


but on the parts of the body where the epidermis is thick, such as the soles of the 
fect, it may persist for much longer periods, 

Scheube believes that the duration of yaws varies between a few weeks aud 
several years, and that the treatment, food and hygienic condition of the patient 
influences the time. 

According to Castellani, unless the disease becomes extinct after the secondary 
stage, it may extend to many years. Jeanselme states that frambesia runs а 
chronie course varying from several weeks or months to a number of years. 
Firth describes yaws as a chronic disease, the secondary eruption lasting from a 
few months to two years. 


THE SPECIFIC CHARACTER OF YAWS、 


It is not my intention here to enter into а prolonged discussion of the 
question of the specificity of yaws as a disease. Almost all observers 
agree that it is uot identical with syphilis. Shenbe and Firth are 
inclined to support the original idea of Hutchinson that yaws was the 
original disease from which European syphilis has been evolved or that 
the two diseases developed from a parent Гост, each having been médified 
by being propagated by different races in different climates. Manson, 
Castellani, Jeanselme and Plehn regard them as specifically distinct. 

l have had abundant opportunity for the observation of all forms of 
yaws jn several tropical countries for a number of years and my own 
opinion, based largely upon clinical material, histologie cxaminations, 
experiments in inoculation and serum reactions carried on in this lab- 
oratory, as well as npon the experimental work of others, is strongly in 
favor of the view that yaws and syphilis are distinct. 

T believe thal while the two diseases are certainly closely related from 
ап cliologic standpoint, yet they are different affections. Since Ше 
discovery of the specific organism of yaws, Treponema pertenuis, by 
Castellani in 1905, a number of observers have carried on comparative 
morphologie studies hetween this organism and Treponema pallidum. 

Prowazek, Blanehard, Martin and Levaditi have discussed the slight morpho- 
logic differences between these organisms; these however are not sufficiently 
constant or definite to serve ая a means of differentiation. On the other hand, 
inoculation experiments, both in man and animals, appear to have resulted in a 
more definite distinction. Charlouis in 1881 inoenlated a native suffering from 
typical yaws. with syphilis, A primary indurated syphililie chanere developed, 
and a typical secondary syphilitic eruption followed. ‘Chis experiment «apparently 
has not been repeated in man, although а number of observers, Bestion, Powell, A. 
Nicholls and others, have veported eases of yaws which subsequently hare con- 
tracted syphilis. ` Н 

Neisser, Baermann. Halle ter, and Castellani have shown that monk: 
successfully inoculated with frambesia do not thereby become immune to syphilis, 
and subsequently may be infected with the latter disease and vice versa, apes 
successfully inoculated with syphilis remain susceptible to frambesia. Halber- 
städter also believes the appearances of the primary inoeulative lesion in lues 
and frambesia to be different. All of these authors conclude from their -experi- 
ments that the two diseases are etiologically distinct. 


E 
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Levaditi states that monkeys immunized against yaws do not acquire any 
immunity for syphilis, but monkeys immunized against syphilis acquire partial 
immunization for frambesia, Ashburn and Craig found that monkeys of the 
species Cynomoigus philippinensis Geoff, are susceptible to yaws, but not to syphilis. 

Castellani applied the Bordet-Gengou complement fixation reaction to yaws 
and coneluded from his experiments that it was possible to demonstrate the 
existence of specific yaws antibodies and antigen. ‘The technique he employed 
was similar to the usnal] one recommended by Wassermann, Neisser and Bruck. 
Goat’s corpuscles and rabbit's hemolytic serum were used. When extracts ot 
yaws papules were added to serum from monkeys whieh had been inoculated 
successfully with yaws, the reaction was positive, When the reaction was per- 
formed with extract of syphilitic condylomata, or extract of я primary syphilitic 
sore (in place of an extract of yaws papules) and with yaws serum, the reaction 
was negative; also, when performed with extract of yaws papules and with serum 
from a monkey immunized for syphilis, the reaction was negative. From these 
and other experiments, Castellani concluded that it is possible to detect specifie 
antigen in the yaws papules and in the spleens of eases of yaws; and specific vaws 
antibodies in the blood of monkeys treated by inoculation with yaws material; 
also that yaws antibodies and antigen are different from syphilitic antibodies 
and antigen, and therefore syphilis and yaws differ specifically. 

Bowman, in this laboratory, also performed a few experiments with the com- 
plement: binding reaction in cases of ayaws and syphilis. He found in the usual 
way as suggested by Landsteiner, Neisser and Doetzl, that when an extract of 
guinea pig's heart was added to the serum from a case of syphilis, the reaction 
was positive. Red blood cells of the ox and immune hemolytic rabbit serum 
were employed. On the contrary, when the extract of the guinea pig’s heart was 
added to a. serum from а human case of yaws, the reaction was negative. When 
extract of yaws papules was added to serum from yaws patients, the reaction 
was positive. Bowman concludes that the serum from cases of yaws does not 
bind complement when the extract from a guinea pig’s heart is used, and that 
his experiments furnish additional evidence of the nonidentity of syphilis and 


yaws. 

Hoffman, on the other hand, reported в case of yaws in which Blumenthal found 
the Wassermann reaction positive. Ziemann did not think the diagnosis of this 
case definite. E 

There seems little doubt but that cases of syphilis have sometimes been diag- 
nosed as those of yaws, and in some of the recent literature pictures are found 
of cases diagnosed as yaws in which the lesions appear to resemble rather those 
of syphilis and in which the diagnosis of yaws from the pictures would scem hardly 
justified. 

While this article was in the course of preparation, H. Nichols articles in the 
“Journal of Experimental Medicine” and “Journal of the American Medieal А» 
sociniion" were received. Nichola reports that rabbits сап be infected in the 
testicle with the spiroehete ої yaws, and that the complement fixation reaction 
has been tried on rabbits so infected and has been positive im several cases? In 
the experiment he employed atetone insoluble liver extract as antigen, and the 
human corpuscle and rabbit hemolytic system. On the other hand, the reaction 
failed in his hands in the case of a negro suffering from yaws and in two monkeys 
infected with the same disease. 

Bruck reported a positive Wassermann renclion іп a patient who gave а history 


? He also reports the favorable influence of dioxy-diamido-arsenobenzol on the 
experimental lesions produced in the testicles of four of these rabbits. 
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of having had yaws five years before, However, it appears that the observer would 
hardly be justified in drawing definite conclusions in regard to the diagnosis 
of this case since the lesions might have been those of syphilis, 


Until we have more information on the question of the complement 
binding reaction, it would be unwise to draw any absolute conclusion from 
the result of the experiments with it in relation to yaws and syphilis. 

However, from the other data submitted it is believed that the specificity 
of yaws as a disease has been shown and it is not deemed necessary 
here to present further the evidence based upon clinical and pathologie 
observation. 


TREATMENT FORMERLY RECOMMENDED. 


The consensus of opinion of those who have had a wide personal 
experience with yaws is that the treatment of the disease is usually 
unsatisfactory. 

Manson writes: 


All are agreed as to the’ propriety of endeavoring by good food, tonics and 
Occasional aperients to improve the general health. Most are agreed as to the 
propriety of endeavoring to procure a copious eruption by stimulating the func- 
tions of the skin by warm demulcent drinks; by a daily warm bath with plenty 
of soap; and, during the outcoming of the eruption, by such diaphoretics as 
liquor ammonia acetatis, guaiaeum, etc. Confection of sulphur is 2150 recom- 
mended as a suitable aperient; it may be taken frequently in the early stages 
of the disease. All are agreed ns to the propriety of avoiding everything—such 
as chill—tending to repress the eruption; warm clothing is therefore indicated. 
Many use mercury, ог potassium iodide, or both, after the eruption is fully de- 
veloped. These drugs have undoubtedly the power of causing the eruption in 
yaws to resolve. Some practitioners rarely use them, or, if they do so, only at 
the latest stages of the disease considering that relapses are more prone to occur 
after their too early employment, Mercury, owing to its proncuess to cause 
anemia, is less frequently employed than potassium iodide, Where the eruption 
is persistently squamous, or papular, arsenic is frequently prescribed. Some 
touch the yaws with sulphate of copper; some apply nitrate of mereury ointment; 
others iodoform ointment; others leave them alone, confining their local measures 
to the enforcement of cleanliness, When the soles of the feet ато attacked, the ` 
feet ought to be soaked in warm water to soften the epidermis, which should 
then be cut away sufficiently to liberate the subjacent yaw, Ulceration must 
be treated on ordinary principles. During convalescence, iron, arsenic and quinine 
are indicated. 

Scheube favors interna! treatment with mercury and iodide, and states that 
Schuffner has communicated to him that the small number of cases which do 
noi yield to such treatment are usually very favorably influenced by Zittmann's 
decoction. After antisyphilitie treatment, arsenic із recommended, particularly 
in weak and anwmic patients. Local solutions of sublimate, and touching with 
carbolie acid, nitric acid, mercuric nitrate, copper sulphate, silver nitrate, appli- 
cations of tincture of iodine, iodoform ointment or oil, and mercuric salve are 
recommended. In cases with exerescences of long duration, curetting with a 
Sharp spoon, or removal with the scissors, is also advised. Scheube mentions that 
Mense found a watery paste of bismuth subnitrate most successful for local 
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application, while Hirsch recommends one part of lactic acid and eight parts of 
nitrate of mercury ointment for this purpose. 

Plehn states that mercury and iodide should in al! cases be tried. Cauteriza- 
tion of the lesions with a hot iron or sharp curetting of them is not recommended. 
Bismuth paste is preferred for local treatment. In native children calomel powder 
is advised for internal administration several times daily in doses of 0.002 to 0.01 
gram, according to the age. In case the eruption is not too extensive, it is 
recommended to cover the lesions with calomel powder or grey salve. Painting 
with a thin paste of calomel and salt water is also advised. For ulcerating 
granulomata about the lips or corners of the mouth an alcoholic sublimate solution 
1 to 100 or 20 to 30 per cent chromic acid solution is recommended. А contin." 
uation of the treatment after disappearance of the lesions, in order to prevent 
their return is not thought to be necessary. ` 

Castellani states, the long dnration of frambesia and its great contagiousness 
render it з serious malady. Patients suffering from it are unable to attend 
to their work. In Ceylon the majority of European practitioners use mereury 
and potassium iodide. Others affirm these drugs to be quite useless, and believe 
that cleanliness and good and abundant food are quite sufficient to bring about 
а, cure. In Casicllani’s clinic the conclusion arrived at was that potassium iodide 
was the most effective means of treatment. He states that some cases may 
recover spontancously, but this is certainly the exception, not the rule. The 
potassium iodide should be given in large doses; in adults, 15 grains (l gram) 
and in children 5 grains (0.33 gram), three times daily. Occasional cases are 
met with refractory to treatment, and tertiary lesions are often intractable. 
Mereury is of very little use as a rule. In some very stubborn cases a course 
ої potassium iodide, followed by one of atoxyl injections is recommended. Cas- 
tellani further зізісв:- "Ап important point often overlooked by the practitioner 
is that the treatment should be prolonged for a considerable time after the com- 
plete disappearance of the eruption, inasmuch as clinical experience, as well as 
experiments on inocululed monkeys, prove that the specific treponemata may, 
and do persist in the lymphatic glands and internal organs long aiter the cutaneous 
manifestations have disappeared. Local treatment consists chiefly in keeping 
the skin scrupulously. clean, washing the eruption twice daily with a perehloride 
of mercury solution (1 to 1,000) which greatly ailays the itching. The ulcerated 
lesions may be dusted with iodoform, euruphen, or Бога с acid. Mercury oint- 
ments may be beneficial, but in our experience are not sufficient to hinder second- 
ary pyogenic infections. Caustics are not called for unless the ulcers become 
phagedenic. In such cases pure carbolic acid is best. Though the external 
treatment may be useful, one must bear in mind that it is not, as a rule, sufficient 
alone to cure the discase." 

Jeanselme believes that mercurial treatment has a certain influence upon yaws, 
but it does not prevent relapses. The author treated: sixteen children from 3 to 
12 years of age with mercury. They took regularly during üfteen days from 
two to four teaspoonfuls of “liqueur de Van-Swicten,” according to the age of the 
child. The lesions dried up rapidly, and became covered with thin, sulphur-yeliow 
erusts. When the author was obliged to terminate the experiment, five of the 
patients had a clear skin; the lesions in nine patients were visibly ameliorated; 
only two of the children did not receive any benefit from the treatment. Dressings 
and lotions of sublimate are said to influence very favorably the eruption. Jean- 
selme states that potassium iodide employed in the same doses as in syphilis has 
an unquestionable action upon yaws. It causes the eruption rapidly to recede. 
In obstinate cases cauterization of the vegetative ulcerations with sulphate of 
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copper, with acid nitrate ої metcury, and seraping with a curette, following with 
igneous cauterization, gives good results, 

Firth states the first essential in the actual treatment of the attack to be the 
cleansing of the patient by means of warm baths and soap, Special care must | 
be taken to avoid chills, as exposure to соја often causes a disappearance of the 
eruption, accompanied by much constitutional disturbance. The food must be 
nourishing, consisting of fresh meat, fish, rice, yams, and diluent drinks, combined 
with medicinal tonics. Locally, disinfectant lotions of boric or earbolie acids, 
or of corrosive sublimate, are of the first importance. Тһе acid reaction of the 
secretion from yaws tubercles has supgested the use of alkali as a local dressing. 
Both Modder and Rat state that excellent results follow the use of lotions con- 
taining either bicarbonate of soda or carbonate of ammonia of ihe strength of 
ten grains to the ounce. Sulphate of copper is efficacious as a topical applica- 
tion; so likewise are iodoform and weak nitrate of mercury ointment. The use 
of mercury in this disease needs the utmost care and supervision, as its abuse 
has been largely responsible in the past for the severity and fatality of many 
cases; it can not be regarded as а specific remedy for the disease, as it is for 
syphilis, but, given in minute doses for a short time, merewry seems to act as 
a heneficia] alterative. Of other internal remedies, iodide of potassium with 
arsenie is very valuable, while in some савез irou and sulphocarbolate of caleium 
are of the greatest benefit. Arsenic is very successful in the cases in which the 
eruption is badly developed or scaly, as in the pien darte variety. When the feet 
and hands are affected, prolonged soaking in hot water is often required in order 
to soften and remove the thick epidermis; the exposed yaws growth can then 
Successfully be treated on the lines indicated above. During convalescence iron 
and arsenie should both be administered over leng periods; while in all stages 
of the affection perfect cleanliness and the best hygienie conditions are needed, 
both for the sake of the sick and of those brought into contact with them. 

Woolley reeommends pota&simm. iodide internally and local applications of 
biehloride of mercury followed by iodoform. 

Daniels states that probably no drag influences the duration of the disease, 
Mercury and. arsenic certainly do not. Potassium iodide is uncertain in its 
action. The eruption will sometimes disappear rapidly when iodides are given, 
but even in such cases when the use of the drug is continued, fresh eruptions 
appear. The use of iodide is therefore limited, Local applications that merely 
serve io keep ihe granuloma clean are valuable, but esclarotics and irritants, 
although they may destroy the yaws, are likely to cause the formation of scars. 
The painful granulomata on the feet are best removed by the action of nitrie 
acid, acid nitrate of mereury, or silver nitrate. 


From this summary of the literature of the treatment of the disease, 
it appears that a number of eminent authors regard its local treatment 
as very important, and that oven the most successful drug (potassium 
iodide) frequently fails to produce a cure, and that in many cases the 
treatinent of yaws, to be successful, must be a very prolonged one. 


SPECIFIC TREATMENT OP YAWS. 


А few months ago, through the kindness of Professor Ehrlich, I 
received a shipment of dioxy-diamido-arsenobenzol* for use for experi- 
mental purposes in syphilis. I take great pleasure in publicly acknowl- 
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edging my thanks to him for the opportunity to try the effect of this very 
valuable preparation. Because of the favorable results which were being 
obtained-with it in the trealment of syphilis, the idea naturally suggested 
itself to try the remedy in yaws on account of the morphological and 
biological relationship which exists between the apirochztw giving rise 
to these two diseases. "Twenty-five cases in all have been studied and 
treated. A report of the cure of three of the most striking of these was 
made before the Manila Medical Society on September 5, where photo- 
graphs and one of the patients were exhibited. The discussion of all 
of the work has been withheld until the present time, in order to ascertain 
if relapses would occur. So far there has been no evidence of a relapse, 
and the cases have all remained cured, although the great majority of 
them were treated over four months ago. 

The preparation was received in hermetically sealed capsules. These 
were opened, and ihe solution always prepared immediately before being 
inoculated. Dioxy-diamido-arsenobenzol, as Ehrlich has stated, is not 
readily soluble, and to obtain a satisfactory solution for inoculation, 
his suggestion as to the most satisfactory means for the solution of the 
monochlorhydrate was followed. From 0.3 to 0.4 gram of the preparation 
was placed in a glass vessel, moistened with a few drops of methyl alcohol, 
and thoroughly rubbed up with a glass rod. From 20 to 30 cubic centi- 
meters of distilled water were then added, the stirring with the glass 
rod being continued. When the solution was apparently complete, 5.5 


cubic centimeters (for 0.3 gram of the preparation) of an i sodium 


hydroxide solution were slowly added, stirring with the glass rod being 
continued. The precipitate, which forms on this addition, was then 
slowly redissolved. 

The injections were given deep into the gluteal muscles, from 15 
to 20 cubic centimeters of fluid usually being injected in оле place. Ол 
the following day and the day after there was usually some reddening, 
swelling and induration of the skin and underlying tissues in the vicinity 
of the point of the inoculation. In no instance did suppuration result, 
nor any unfavorable symptoms develop. Occasionally a transitory rise of 
temperature was noted a few days after the injection. In some of the 
cases, pain was complained of after the injection, somelimes lasting for 
from 10 to 24 honrs, от sometimes even longer, but ав a rule no great com- 
plaint was made. А number of the inoculated cases have been among 
young children who did uot ery, either during the inoculation or after 
it; usually they did not care to play about for the first 24+ hours following 
the injection. One European suffering with syphilis who was given a 
large injection into the buttock, suffered severe pain, lasting for nearly 
94 hours. This case was given a second injection intravenously twenty 
days later, No pain whatever followed. 
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It was found that in every instance for the cases of yaws treated a 
single injection of the drug was sufficient to produce a cure, even though 
a number of them showed tertiary lesions with ulcerations. No local 
treatment was used with any of the patients, nor was any other treatment 
internal or otherwise administered after the injection. A few cases had 
previously been treated with iodides; these were discontinued a few days 
before the injection of dioxy-diamido-arsenobenzol was given. 


NOTES OF THE CASES TREATED. 


The notes of the cases treated are as follows. Photographs before 
and after treatment frequently were secured where opportunity was 
favorable. 


Case I—(Plates I and IL) Felixberto; male, age 11 years, Diagnosis, yaws 
secondary atage; duration of the disease, about one year. 

The lesions are situated anteriorly over the forehead, nose, cheeks, upper lip, 
chin, chest, upper arms and forearms, thighs and legs. These consist of raised, 
mushroom-like, sharply circumscribed granulomata measuring from I to 5 centi- 
meters in diameter and about 1 to 1.5 centimeters in thickness. They are in 
general circular in outline. Frequently the lesions have coalesced. On the right 
ankle is an exeoriated lesion apparently the result of traumatisin, and on the 
right forearm just above the wrist is an ulcerated granuloma. The patient has 
been under treatment at the St, Luke's dispensary for the past two months. For 
about seven weeks he has taken five grains of potassium iodide three times daily. 
Before this he took syrup of iodide of iron, Locally, he was treated with 
bichloride and salicylic acid dressings, these being applied every few days. The 
treatment has apparently had no effect whatever on the discase. A smear from 
one of the granuloma stained with Giemsa's solution showed a few spirochætæ. 
Plate J shows the patient as he appeared after two months of the treatment as 
described above. All of these measures were then discontinued and the patient 
given an injection of a solution of 0.28 gram of dioxy-diamido-avsenobenzol, half 
of the solution being injected into each buttock, On ihe fourth day after the 
injection it was reported that the lesions were disappearing. The patient was 
seen by the author one weck after the injection. ‘The granulomatous lesions had 
almost entirely disappeared, In twelve days the skin was perfectly smooth; the 
lesions had entirely disappeared, and only pigmentation of Ше skin remained where 
the granulomatous lesions formerly existed. Plate IT represents a photograph 
taken at this time, The skin was everywhere perfectly smooth, Examination of 
the urine one week after the injection showed it to be normal. The case since 
has remained entirely well. 

Case 7 一 (Pates ПТ and IV.) Gonzales; male, age 5 years; duration of 
the disease 8 months, The lesions are seattered over almost the entire face, 
neck, upper arms and forearms, hypogastric region, thighs, legs, ankles, and 
feet; posteriorly over the neck, shoulders, arms and forearms, back, buttocks, 
thighs, legs and ankles. The chest and abdomen are particularly elear. The 


lesions consist of granulomata measuring usually from about 0.3 to 1:5 centi-, 


meters in diameter, being slightly raised above the skin and being covered, 
particularly on the face Бу yellow crusts. On the arms, forearms and legs, the 
lesions are more distinctly papular in character. A smear from опе of these 


*Iam indebted to Dr, Eleanor Pond of St. Luke's Dispensary for having notified 
me of this case. 
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papules shows spirochztz. This child had been treated previously with native 
remedies but with no favorable results (see Plate III). He was given an 
injection of 0.25 gram dioxy-diamido-arsenobenzol dissolved in 20 cubic centimeters 
distilled water, one-half of the amount being injected deeply into each buttock. 
Nine days later the lesions had completely disappeared, as may be seen from 
Plate IV, which was taken at that time. The skin was then everywhere elcan 
and smooth, and only pigmented patches, more marked on the legs and arms, 
remained as an evidence of the pre-existing lesions, There has been no relupse, 
and the patient since has remained entirely well. 

Case 1И — {Plates V and VL) Fausto; male, age 9 years; states duration of 
the disease about two months. The lesions are situated on the forehead, neck, 
shoulders, left arm, at the bend of each elbow, forearms, thighs and legs, and 
posteriorly over the back, butioeks, ihighs, popliteal spaces, legs and ankles. 
They consist of granulomatous tumors and papules sharply circumscribed, meas- 
uring from about 4 or 5 millimeters io about 4 centimeters in diameter. On 
the forehead and neck the lesions measure about 4 centimeters in diameter, and 
are distinctly granulomatous and raised ior a distance of about 0.5 centimeter 
above the surrounding skin. The same character of lesion, although smaller in 
diameter, occurs at the bend of the elbows and over the region of the left popliteal 
spaces; elsewhere the lesions are more distinctly papular in character. On the 
left heel is an ulcerating granulomatous lesion (see Plate V). A smear from 
one of the papules shows spirochete. There are two other members of this boy's 
family afflicted with yaws, the father and brother. The brother’s condition is 
reported as Case No. IV. ‘The present patient was injected with 0.3 gram of 
dioxy-diamido-arsenobenzol in 20 cubic centimeters distilled water, the injuction 
being given into the buttocks in the usual manner. Nine days later the lesions 
had practically disappeared. Dry, scaly patches remained in the left popliteal 
space, and anteriorly at the bend of the elbows and over one spot on the neck. 
The lesion on the left foot was covered by a clean scab. These scaly patehes had 
disappeared, and the ulcer on the heel entirely healed, five days later. (Sec 
Plate VT.) The case since has remained entirely well. 

Саве ТУ — (Plates VII and VIL.) Enrique; age 4 years; brother of Case III; 
duration of disease 2 years. The lesions are situated particularly about the 
lower lip and chin, the right axilla, bends of the elbows, forearms and thighs, 
and posteriorly in the right axillary fold, at the bends of the elbows, the glutcal 
fold, buttocks, popliteal spaces and legs. They consist of ulccrating granulom- 
atous masses measuring 5 or 6 centimeters in diameter, raised in some instances 
a centimeter and a half above the surrounding skin, and partially covered 
by yellow crusts. There are large scars over the back of the legs, right thigh, 
ankle, and numerous small pigmented patches on the legs, arms and a few on 
the chest, the results of healed lesions (see Plate VII}. Smears from ihe 
ulcerating lesions reveal several forms of bacteria and spirochete. The patient 
was given an injection of 0.28 gram of dioxy-diamido-arsenobenzol. Nine days 
later a very remarkable change had taken place in the lesions. These om the 
arms and legs were very greatly reduced in size, but had not entirely disap- 
peared. However, the appearance of the remaining lesions was entirely unlike 
that of granulomata, they being composed mostly of contracted scar tissue, The 
lesions about the mouth had almost disappeared, a thin scab being visible on 
the chin. Some of these changes may be noted in the photograph, Plate УІН, 
fig. l. Unfortunately, the photographer had not another plate with him so that 
no posterior view of the patient could be taken at this time. The patient was 
seen twelve days later and again examined and photographed (see Plate VIII, 
figs. 2 and 3). The lesions were then almost healed with the exception of a 
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small scab at the bend of the left elbow anteriorly and another posteriorly, and 
a scab over the right popliteal space, The skin siuce has become entirely clean 
aud the patient haa remained well The lesions in this case were ої a most 
severe character. 

Case V.—Apolonia; female, age 9 years; mother also infected (see Сиве ІХ); 
duration of the disease 4 years, ‘Che lesions consist of an ulcerated granuloma 
over the left ankle, apparently a tertiary lesion. Over the right internal mal- 
leolus there is a large fungating mass with much scar tissue about it; there 
are also granulomata about the toes and many scars and pigmented patches on 
the right leg. Above the knee on the leit thigh there is a large scar measuring 
about 10 centimeters in diameter. There is also a large scar on the outside of 
the knee of the right Jeg. Over the chest, abdomen, and back there are numerous 
scars and patches of pigmented skin where previous lesions have apparently 
existed. Spirochwte were present іп a smear from one of the lesions, The 
patient was given 0.3 gram of dioxy-diamido-arsenobenzol, injected as usual into 
the buttocks. She could not be found nine days later, but was seen twenty days 
after the injection, when the granulomatoua lesions had entirely healed, and she 
since has remained wel]. 

Case Vi.—Teodorica; female, age 6 years; duration of the disease 3 years, 
The lesions consist of an ulcerating granuloma on the left heel; pigmented patches 
over the buttocks, posterior surface of the left leg, and the abdomen. Over the 
sternum there is 4 scar measuring about 4 centimeters in diameter. There are 
also large sears over the right side of the neck, which are reddened and have 
evidently recently healed. There are two granulomatu measuring about 3 and 4 
centimeters in diameter on the right side of the neck and one of the left forearm 
measuring about 3 ceutimeters. A smear from one of these shows spirochete. 
The patient was given 0.28 gram of dioxy-diamido-arsenobenzol in the usual 
manner. Fifteen days later the granulomatous lesions had entirely disappeared. 
On the heel was a small clean scab. When seen one week later the heel also was 
perfectly clean.” There has been no return of the eruption. 

Case РИ--Ситасо; male; аре 16 years; duration of disease ten months, Тһе 
lesions consist of an ulcerating granuloma situated above the right ankle, and 
measuring about 6 centimeters in diameter. Over the left external malleolus 
there is a small uleerating patch measuring about 3 centimeters in diameter. 
There is also a small ulcerating granuloma over the left great toe. A smear from 
this shows зртосћа ће and a few bacteria. There are pigmented patches scat- 
tered over the skin of the whole left leg and over the thigh, These patches are 
evidently the results of lealet lesions. The chest and back are clear. The 
patient was given 0.3 gram of dioxy-diamido-arsenobenzol in the usual manner. 
He was seen nine days later, when the lesjous lad almost disappeared. Twenty 
days later they had entirely healed. Пе has since remained well. 

Саве V7II.—Buenaveniura: age 10 years; duration of disease stated to be 
eight months. Тһе desions consist of a grauulomatous ulcer situated above the 
left ankle, measuring about 5 centimeters in diameter. There are smaller weer- 
ated granulomata over the right ankle. There are pigmented patches over the 
knees and over the back of the thighs and legs. On the neck there are four 
papular tumors measuring about 1 centimeter in diameter. A smear from one 
of these shows spirocheta. The paticut was given 0.3 gram of the preparation: 
in the usual manner, and when seen twenty days later the skin was smooth and 
the active lesions were entirely healed; there has been no return of them. 

Саве TX -—Maria; aye 25 yen: the mother of Case V; duration of disease 
(3). The lesions consist of four granulomata ranging from 2 to 4 centimeters 
in diameter, and situaicd on the buttocks and one within the gluteal fold. А 
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smear from one of these revealed spirochete. The patient was injected with 
0.4 gram of the preparation in the usual manner. Twenty days later the active 
lesions had entirely disappeared, leaving pigmented patches of smooth skin where 
they had formerly existed. 

Case X.—Hernardo; male; age 22 years; duration of disease one and one-half 
years, There is an ulcer measuring 3 centimeters in diameter, evidently a 
tertiary lesion, situated on the left aukle and a small fungating mass on the 
left toe. There are numerous pigmented patches and scars over the posterior 
surface of the legs and back. Spirochwt were found in a smear from the fun- 
gating mass. The patient was given 0.4 gram of the preparation by injection 
in the usual manner. Twenty days later the lesions had entirely healed. Пе 
since has remained well. 

Case Xi—Tomas; age ll years, The lesions consist of about thirty papil- 
lomnta situated over the shoulders, arms, forearms and knees, They are sharply 
circumscribed, and measure from about: 4 millimeters to I centimeter in diameter. 
A smear from опе of these shows a few spirochztm. Three-tenths of a gram 
of the preparation was injected into the buttocks in the usual manner. Ten 
days later the lesions had entirely disappeared, leaving only slightly pigmented 
areas where they had previously existed. 

Case ХІІ. Савіо; aye 18 years; duration of disease about 1i years. The 
lesions consist of granulomatous tumors measuring from 5 centimeters in 
diameter, situated anteriorly over the right ankle, over the right external 
malleolus, ahove the right knee, and posteriorly over the right ankle, over 
the left ankle, above tbe heel und above the left knee. They are usually cov- 
ered by yellow crusts. Over the left elbow posteriorly and the right ankle 
there are old scars. А few spirochete were found in a smear from one of the 
granuloma. The patient was given 0.3 gram of the preparation in the usual 
manner. Fifteen days later the active lesions had entirely disappeared. I have 
not been able to see this patient since that date. 

Case テザー Plate IX.) Leon; age 12 years; duration of the disease a little 
over a year. No others in the family have yaws. The lesions are situated 
anteriorly over the forehead, neck, axillae, bends of the elbows, knees, legs. 
ankles, serotum, penis and foreskin, posteriorly over the neck, shoulders, posterior 
surface of right arm and forearm, both elbows, back, left thigh, gluteal fold, 
posterior surface of legs and Jeft heel. The lesions eonsist of granulomatous 
tumors varying in size from about 5 millimeters to 3 and 4 centimeters in 
diameter, usually covered by yellow crusts. On the lower legs a number of the 
granulomata are circular in outline, the skin in the center being depressed. 
Evidently ulcerations will occur in these central areas should the case remain 
untreated. There is an ulcer on the left heel measuring about 3 centimeters in 
diameter. On the scrotum, penis and foreskin there ave 9 papillomata measur- 
ing about 4 to 5 millimeters in diameter. The granulomatous tumors are raised 
from 0.5 to 1.5 centimeters above the surface of the skin. For the character 
and distribution of the lesions Plate IX, figs. 1 and 2 may be consulted. Three 
tenths of a gram of the preparation was injected in the usual manner into the 
buttocks. Twenty days later the lesions had entirely disappeared, the skin was 
everywhere perfectly smooth and the ulcer on the heel entirely healed (see Plate 
IX, figs. 3 and 4). Since this time the patient has remained well. 

Case XIV.—(Plate X.) Candido; age 10 years; duration oi the disease 2 
years. The lesions are situated anteriorly over the chin, left side of neck, below 
the left shoulder, at the bend of the left elbow, the right forearm, the left thigh, 
hoth knees, right leg and right ankle, and posteriorly over the neck, shoulders, 
back, buttocks and right leg. The lesions consist of patches, round or irregular 
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in outline, sharply circumscribed, some as small as 3 millimeters, but generally 
4 or 5 centimeters in diameter. They are usually covered with yellow crusts, 
although in some instances they show reddened summits. They are usually raised 
about 0.6 centimeter above the surrounding surface of the skin. There are many 
pigmented spots on the anterior surface of the thighs, which are evidently the 
result of healed lesions. (For the distribution and character of the lesions see 
Plate X, figs. I and 2.) The patient was given 0.3 gram of the preparation 
in the usual manner. When seen twenty days later, the lesions had entirely 
disappeared, the skin was everywhere entirely smooth, only pigmented patches 
remained where the lesions had previously existed (see Plate X, figs. 3 and 4). 
He since has remained well. А > 

Case XV.—(Plate XL)  Nieomedes; age 8 years, The lesions are situated 
over the left eyebrow, chin, about the left shoulder, the arms, bends of the 
elbows, left forearm, knees, legs, left ankle, and posteriorly over the buttocks, 
gluteal fold, thighs and legs. There is 2 superficial uleer measuring about 4 
centimeters in diameter over the right. heel. The lesions consist of granulomatous 
tumors measuring about 3 millimeters to 3 centimeters in diameter. They are 
sharply eircumseribed, and raised about 4 or 5 millimeters above the surrounding 
skin, Many of them are covered with yellow crusts. Some of the smaller lesions 
appear us reddened papules, others as mushroom-like granulomatous masses. 
For their distribution and character see Plate XI, figs. 1 and 2. The patient 
was given 0.3 gram of the preparation in the usual manner. Twenty days 
afterwards the lesions had practically entirely disappeared (see Plate XI, figs. 
3 and 4). He since has been well with the exception of having contracted a 
severe cuse of scabies, in some of the lesions of which Sarcopius scabei was found. 
No urticarial eruption followed the injection. 

Case XVI.—(Plate ХП.) Felix; age 12 years; duration of the disease B 
years (1). The lesions are situated anteriorly over the chin, neck, left axilla, 
on the right arm, below the right axilla, the bends of the elbows, above the 
knees, the left foot, over the fourth and little toe, and posteriorly over the neck, 
shoulders, buck, elbows, forearms, buttocks, above the popliteal spaces, legs and 
right ankle, The lesions consist of papillary granulomatous tumors varying 
from 4 millimeters to 3 centimeters in diameter, round or irregular in outline, 
and raised about 5 millimeters above the surrounding skin. They are usually 
covered with yellow crusts, or when not so covered they are red in color. Small 
blood vessels muy be seen traversing these as a net work. Numerous pigmented 
spots are present over the knees, legs, ankles and buttocks, the result of older 
lesions. On the fourth toe of the left foot there is an uleerating granulomatous 
lesion. For the distribution and character of the lesions see Plate XII, figs. 
land 2. The patient was given 0.3 gram of the preparation in the usual manner, 
Twenty days later the lesions had entirely healed, the skin was everywhere 
smooth, only very slightly reddened areas of skin remained where they had 
previously existed (see Plate XII, figs. 3 and 4). The patient since has remained 
entirely well, 

Case XVII.—Estebau; аце 12 years; duration of the disease one year. The 
lesions consist of papillary granulomuta situated anteriorly over the shoulders, 
bend of the left elbow, and posteriorly over the left elbow. They measure about 
2 to 3 centimeters in diameter, and ave raised above the surrounding tissue. 
Over the right heel is a partially ulcerated granulomatous lesion measuring 
about 3 centimeters in diameter, There are numerous scars over the chest, which 
are the resnlt of old lesions. The patient was given 0.3 of a gram of the 
preparation in the usual manner. When seen twenty days after the injection 
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the lesions had entirely disappeared, and the skin was everywhere entircly 
smooth. He since has remained well. 

Case XVIII.—Juan; age 8 years; duration of disease 4 months. There is an 
uleerating granuloma measuring about 3 centimeters in diameter situated over the 
anterior surface of the right leg. Over the left leg, posteriorly, there are five 
granulomatous lesions measuring 5 millimeters to 1 centimeter in diameter, cavered 
by yellow crusts. There are numerous scars over both legs which are the result ` 
of earlier lesions. The patient was given 0.3 gram of the preparation in the 
usual manner. Twenty days later all signs of the lesions had disappeared, the 
skin was entirely smooth. He since has remained well. 

Case XIX.—(Plate XIII.) Francisco; age 24 yenrs; duration of ihe disease 
7 months, He is unmarried, and has never had syphilis. No sear on the penis. 
The lesions are situated anteriorly over the neck, shoulders, chest, abdomen, 
urms, forearms, and thighs, and posteriorly over the neck, shoulders, back, arms, 
bnttocks and legs. The lesions consist of numerous small pappillomat measur- 
ing from 2 to 4 millimeters in diameter, sHarply cireumscribed, and raised from 
3 to 4 millimeters above the surrounding skin. Some of the larger ones are 
covered with yellow crusts, For distribution and character of the lesions see 
Plate XIII, figures 1 and 2. The patient was given 0.4 gram of the preparation 
in the usual manner, Fifteen days after the inoculation the skin was perfeetly 
clear and smooth (see Plate ХИТ, figures 3 and 4). Не since has remained well. 

Case XX.—Tibureio; age 10 years; duration of the disease is stated to be 
one month, Evidently yaws has been present for a longer time. The lesions 
аге situated anteriorly over the right chest, below the clavicle, lefi breast 
below the nipple, both forearms, scrotum, left thigh, above the right knee, and 
posteriorly over the forearms, left buttock, both thighs, legs, and left ankle. 
The lesions consist of granulomatous tumors measuring usually about 1 to 3 
centimeters in diameter, sharply circumscribed, round or irregular in outline, 
and raised for a distance of about 4 or 5 millimeters above the surrounding 
skin. Many of them are covered with yellow crusts; in the ense of others they 
are red in color and the surface uneven. The patient was given 0.3 gram of 
the preparation in the usual manner. After twenty days the skin was entirely 
clear and smooth. He since has remained well. 

Case ХХІ--Махішо; age 5 years; duration of the disease 53 months. The 
Jesions are situated about the mouth, on the upper and lower lips, on the chin 
aud neck, in the left axilla and on the posterior surface of the scrotum. They 
consist of granulomatous tumors measuring from 6 to 10 millimeters in diameter, 
and raised from 3 to 5 millimeters above the surrounding skin. The patient was | 
given 0.25 gram of the preparation in the usual manner. After nine days the 
lesions had completely disappeared and the skin was perfectly smooth. He since 
has remained wel], 

Case エエ ガーLing (Chinaman); age 35 years. The lesions consist of five gran- 
ulomata measuring from 1 to 1.5 centimeters in diameter, situated on the left 
leg and above the left knee, There is also an uleerating granuloma meusuring 
about 2 centimeters in diameter on the left ankle. A smear from one of these 
granulomata shows numerons spirochaete, The patient was given 0.45 gram of 
the preparation in the buttocks. After three weeks the granulomatous lesions 
had entirely disappeared and the ulcer entirely healed. He since has remained 
well. 

Case XXIIJ—Pedro; age 18 years; duration of the disease 4 months. ‘The 
lesions are situated anteriorly over the forehead, cheéks and chin, the chest, 
shoulders, arms, and forearms, thighe and legs; posteriorly over the shoulders, 
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arms, chest, and legs. They consist of papules measuring from about 3 to 6 milli- 
meters in diameter and raised for a distance of 3 to 4 millimeters above the 
surrounding skin. A few are covered with yellow crusts, The patient was 
given an injection of 0.4 gram of the preparation. After 18 days the skin was 
perfectly smooth, and only dark pigmented spots remained where the papules had. 
formerly existed. Не since has remained well. 

Case XXIV.—Pablo; age 14 years; duration of the disease 2} years. The 
patient has been treated at St. Luke’s Dispensary for 14 years. The condition 
was formerly diagnosed “fungus foot." At St. Luke’s Dispensary he has treated 
with mercury and iodides internally, and Jocally with mercurial ointment, 
bichloride of mereury, lysol, Pern balsam, silver nitrate and permanganate of 
potash dressings. The lesions were also eauterized and curetted on several occa- 
sions. Very slight improvement followed ай of this treatment. When seen by 
the author the lesions were confined to the right foot and ankle. Above the 
external malleolus there were four uleerating granulomata measuring from 1 to 
1.5 centimeter in diameter. Over the dorsum of the foot there was a large 
ulcerating granulomatous mass measuring about 6 centimeters in diameter. The 
greater part of the sole of the foot was also oceupied by a larger ulcerating mass, 
the margins of whieh were very irregular in outline. Spirochztz were found 
in several smears from the ulcerating granulomata, A diagnosis of tertiary yaws 
was made, and the patient was injected with 0.35 gram of the preparation in 
the usual manner. Before this treatment he had complained of much pain in the 
foot. Six days after the injection he stated that the pain had entirely dis- 
appeared. He was seen occasionally by his physician during the next two weeks 
who reported that a very great improvement had taken place in the condition of 
the foot, and that the lesions were rapidly healing. He was not seen by the author 
until lj months after the injectiou. At this time the lesions which existed 
formerly had entirely disappeared. Where the uleer and granulomata formerly 
had been present, only firmly contracted scar tissue remained. Above the external 
maleolus patches of pigmented skin were present. The patient since has remained 
entirely well. 

Case ХХУ. (Plate XIV.) Juan, age 16. Duration of the diseases 3 weeks, 
during which time he has been treated with Chinese medicine containing iodides but 
with no favorable result. Denies syphilis. No sore or scar on penis. The lesions 
are situated on the forehead, checks, nose, upper lip, chin, neck, chest, abdomen, 
scrotum, shoulders, arms, forearms, palms of hands, thighs, knees, legs, ankles 
and feet; and posteriorly over the neck, shoulders, back, arms, elbows, forearms, 
buttocks, legs and ankles. The distribution is almost universal, although the 
lesions are more marked ou the face and upper portion of the trunk. They 
consist of papules measuring from about 3 millimeters to one centimeter in 
diameter; the largest are situated on the face. They are sharply circumscribed, 
the largest ones raised for а distance of 3 to 4, the smallest for a distance of 
l to 2 millimeters above the surface of the surrounding skin. On the face and 
on many parts of the chest the papillary tumors are covered with yellow crusts. 
Elsewhere the papules are slightly reddened, with dry surfaces. Smears from 
the papules show numerous spiroeheta. For the character and distribution of the 
lesions see Plate XIV. 

The patient was given an injection of 0.38 gram of the preparation in the 
buttocks in the usual way. The spirochete had disappeared from the lesions 
three days later. The lesions gradually disappeared; after twenty days the skin 
was clear, ав may be seen by Plate XIV. The patient since has remained well. 
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CONCLUSION. 


Dioxy-diamido-arsenobenzol appears to be an ideal specific for yaws. 
Three or four days after the injection of the drug, the granulomatous 
lesions begin to disappear and in the course of from ten to twenty days 
they usually have disappeared entirely leaving a perfectly smooth, pig- 
mented skin where the lesions previously existed. The absorption of 
tumor masses measuring several centimeters in diameter and about a 
centimeter in thickness in so short a time, and under the influence of no 
local treatment whatever, has been very striking and surprising. Indced, 
in the severe cases the disappearance of the lesions and the cures produced 
could be most aptly spoken of as marvelous. Even in cases where large 
granulomatous masses or deep uleerations existed, these were healed 
within from two to four weeks. I do not know of any more striking 
example in medicine of a specific action than of that produced by dioxy- 
diamido-arsenobenzol on the lesions of yaws. 

A slight reddening appears about the margins of the lesions in from 
twenty-four to forty-cight hours after the injection of the preparation. 
The center of the lesion then usually assumes a purplish or bluish, con- 
gested appearance. Phagocytes are attracted to this area which now, 
assumes a grayish ог brownish hue. The spirochzte quickly disappear 
and the granulomatous tissue becomes absorbed, leaving dark, pigmented 
areas of skin which later resume their normal color. In the cases where 
crusts have existed, these frequently are not absorbed, but drop off. 

As stated above, none of the cases have shown any signs of relapse, 
although they received but a singte injection, and over four mouths have 
clapsed since most of them were inoculated. 

Nevertheless, 1 believe that in a few of the most severe instances of 
the disease, where the ulcerations are extensive and of long standing, a 
second inoculation given about three weeks after the first one may ђе 
advisable. In a case of syphilis in a European who had been treated with 
mercury and iodides, according to his statements, for two years, in which 
the testicle was swollen to a diameter of about 15 centimeters and a large 
ulcer measuring about 10 centimeters in diameter was situated on the 
scrotum, 0.4 gram of dioxy-diamido-arsenobenzol was given by injection 
into the buttocks. A very rapid diminution im the size of the testicle 
and of the ulcer occurred during the following three weeks, but the ulcer 
did not entirely heal nor did the testicle reach its normal size until a 
second intravenous injection of 0.4 gram of the drug was given. ‘Then 
apparently a perfectly normal condition was brought about. Only in 
Number IV of the yaws cases which 1 treated with this preparation was 
there any question as to whether a second dose should have been given 
and as to whether a second one might not have hastened the cure. 
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However, the lesions eventually entircly healed as a result of the primary 
injection. The dose of the preparation for the treatment of yaws should 
be from 0.25 to 0.3 gram for children and from 0.4 to 0.5 gram for 
adults. Smaller amounts may not give such favorable results. 

Some observers believe that it is not advisable to attempt to repress 
the eruption of yaws, as this may be accompanied by considerable consti- 
tutional disturbance. The employment of dioxy-diamido-arsenobenzol 
simply caused the eruption to fade away. There were no unfavorable 
constitutional symptoms other than an occasional transitory rise of tem- 
perature produced thereby, and the patients scemed improved in bealth 
‘following the disappearance of the eruption. 

A number of authors have also laid great stress upon the local treatment 
of the disease. If dioxy-diamido-arsenobenzol is employed, the local 
treatment js entirely unnecessary, except in cases of severe ulceration and 
where organisms other than Treponema pertenuis have invaded the 
lesions. Case TV would undoubtedly have been cured more quickly if 
the ulcerating granulomatous masses had heen curetted, disinfected, and 
dressed daily with sublimate solutions, since spirochete other than 
Spirochaeta perienuis and bacilli and cocci were present in the lesions. 
However, even in this case they eventually entirely healed without local 
treatment. 

The cure of yaws by this preparation, and the successful results which 
have been obtained with it in the treatment of certain cases of syphilis, 
may suggest again the identity of yaws and syphilis. It does not appear 
strange that this preparation should have such a destructive action against 
both Treponema pertenuis and Treponema pallidum, since both from a 
morphologic and biologic standpoint. these two organisms appear closely 
related. Indeed, potassium iodide, which is so valuable in the treatment 
of syphilis, has hitherto been the most successful remedy employed in 
the treatment of yaws. As has been pointed out by other observers, the 
therapeutic argument for the identity of yaws and syphilis and hence 
for the identity of their specific organisms, is very fallacious. Many 
instances in medicine inight be quoted in support of this statement. 
Quinine which destroys certain forms of Plasmodium malarie, Plas- 
modium vivax, and Laverama malarie, also destroys Ameba dysenterig. 

In conclusion it would appear that dioxy-diamido-arsenobenzol is as 
important a specific for yaws as quinine is for malaria. "Therefore, a 
fourth medicinal specific in medicine has been discovered. 
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ILLUSTRATIONS. 


Case I before treatment. 

Case I twelve days affer treatment. The skin is everywhere perfectly 
amooth. In the photograph of the posterior view it appears that 
tumors still exist in the region of the popliteal spaces. This appearance 
is due to Lhe areas of pigmented skin. The grannlomata here as else- 
where have entirely disappeared and the skin is entirely smooth. 

Case TI before treatment. 


. Case II nine days after treatment, The skin is everywhere smooth. 


Pigmented patches are visible on the lower extremities both anteriorly 
and posteriorly. 
Case III before treatment. 


. Case ИТ fourteen days after treatment. 
. Case LV before treatment, 


Case 1V after treatment. 

Fig. 1, Nine days after treatment. The Jesion on the chin is not 
entirely healed. At the bends of the elbows the character 
of the lesions has entirely changed. The formation of scar 
tissue is evident. 

Figs. 2 and 3. Three weeks after treatment. There are scabs over 
the bend of the lefi elbow anteriorly, and poste- 
riorly over the right elbow and popliteal spaces. 
These have since disappeared and the skin has 
become smooth. $ 

Case XIII. 

Figs. | and 2. Before treatment. 

Figs. 3 and 4. Twenty days after treatment. The skin is entirely 
smooth. 


. Case XIV. 


Figs. 1 and 2. Before treatment. 

Figs, 3 and 4, Twenty days after treatment. 
Case XV. 

Figs. 1 and 2. Before treatment. 

Figs. 3 and 4. Twenty days after treatment. 
Case XVI. 

Figs. 1 and 2. Before treatment. 

Figs. 3 and 4. Twenty days after treatment. 
Case XIX. 

Figs. 1 and 2. Before treatment. 

Figs. 3 and 4. Twenty days after treatment. 
Case XXV. 

Figs. 1 and 2. Before treatment. 

Figs. З and 4, Twenty days after treniment. 
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REVIEWS. 


A Textbook of Experimental Physiology For Students of Medicine. By N. H. 
Alcock, M. D., D. Se, and Е. ОВ. Ellison, M. D. Cloth. Рр. xii+139, 36 
illustrations, Price $1.60 net. Philadelphia: P. Blakiston's Sons, 1909. 


This hook, with a preface by Ernest H. Starling, gives a clear description 
of the experiments which should be performed by medical students in the 
physiological laboratory. Not duly are the usual muscle and nerve ex- 
periments included, but also the more important ones on mammals. The 
idea of the authors is not simply to show the student how to experiment, 
but rather to teach him kew to observe. The physiologic auatomy of 
the rabbit is an especially excellent example of this method of instruction. 
Some experiments, such ая the demonstration of the action of secretin 
on pancreatic secretion, or the analysis. of the gases of the blood by 
Haldane’s apparatus, seem to the reviewer to be somewhat difficult for an 
elementary course. Certain procedures are inserted to comply with the 
restrictions which are placed by law upon vivisection in Great Britian. 

Hans Aron. 


Examination of the Urine. A Manual For Students and Practitioners. By G. A. 
DeSantos Saxe, M. D. 2d ed. Cloth. Pp. 448, Price $1.75. With text 
illustrations and colored plates. Philadelphia and London: W. B. Saunders 
_Company, 1909. | 


Modern clinical medicine demands a certain amount of laboratory work 
from nearly all practitioners and this book is destined as a guide for such 
clinical examination of urines, The first part, “Chemic Examination of 
the Urine,” is hardly more than a careful compilation of what is found 
in a great number of other text and hand books. The second part, 
“Microscopic Examination,” especially the chapters on “Urinary Diag- 
nosis” and “Functional Renal Diagnosis,” probably never has been 
treated so clearly and thoroughly. The author gives here a number of 
original pictures and many practical suggestions based on his own ex- 
perience. The clinical significance and importance of the different find- 
ings are well discussed, making the book of real value for the practicing 
clinician. 

The questions at the end of each chapter remind one very forcibly of 
the so-called vade mecum used by students not of the best type just 
before examination, and impress the reviewer as somewhat out of place 
in a work of this character. 


Hans Aron. 
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